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All '} RI '} 

ro t:<.:lionul purp) he t) p' 1 tll ) on nter op'llh iat d in al di rrh in 

dairy farms 0 • lnd I itch' 

e nduetcd from 'ovemhcr 20 I to pril 2014 \\ ith tht: ohj th c 01 identitication f 

enter pathogens ass )ciatt:d \\ith calf diarrhea itl'.'esligating of p tential ri k lctor 

related t the ecurrence of cnteropath gne <lusing all' diarrhe •. determination of E. 

coli biot)pe and antimicrobial susceptibility patterns fba teri Ii lates. on-pr babilit) 

purp si e ampling \\as used for th 'c\ ctl n f farms and all' . amplc and I 

diarrhei calf amples \\er u cd in thi wd) tandard i 'olati n t hniqu \\cn: u ed t 

identify the enter path gne fr m diarrhei ase. 'r he verall urren c f E. coli. 

'alm nella, crypt poridium, cimeria and giardia ~ und in thi wd) \\ re 6 .5%. 25.7%. 

27.6, 3 .1 % and 22. % rcsp ti el. ingle and mixed infe ti n \\'a mm n in thi 

tudy. mong th p tential fisk fa t r ge and ag at lir t I trum fceding \\en.: th 

fact r that werc ~ und signili anti a urr n e f E. coli au ing 

diarrhea (P= O. I) u. IIlg hi squar t and) unger alve \\cre m re u cptibl than 

Ider ca c b dd f 14.74 tim s. re n t ignili antly 

a iated "ith the c lIrr n e of cnt r path gn ·. Thirteen differ nt bi t)P f E. coli 

wcrc ~ und n thc fermentati n of nine ugar bi t)PC III and II \\ere the d min nt 

bi t pe found in all' diarrhea. Ipr n . a in, trimcth prim- 'ulfam th "a7 and 

gentam) in \\crc found t be sus cptiblc ~ r th ba trial i lat \\ her a 
late ' h \\ed 

ridium and tctra ycline "erc dcyel ped 

multidrug re istan e pattern. 1 he 
and giardia causing diarrhea "cre seri us pr blcm in dair) avc. )reat arc , h uld 

gi en t thc agc I' al cs and time f lirst I strum ingesti n. {'urther epidemi I gi 411 

and micr bi I gi al studies n enter path gn ausing alf diarrhea t idcntif) thc 

ser type. irulent gene I' the btl teria tr ngly re mmended. in additi n. the hi~hcr rate 

ofantimi r bini re ·I ·tan e indl ate the trategi U'e orthe drug in the future. 

Key words: (a(f ciwrrhea. l~. coli Eimeria. CrYP/CI'lore//I/11/, ian/ia, "or/h III \1'1, 

, a/mOl/ella 

. I 



Illie pr tiuction ph) '111 import'lIlt wi in th 
anoli, ·lih 

pu torali ls. ( air) produdioll lOd thc li,c trx;k production in 'en ral h \\ • 

than r P produ tion in mo t dc\c1opin J countric~. and thi trend i lik I) lo lI11inue 

wilh growth rales over the nl!. tl\\ent years estimaled at . % per annum. I hI! gr)\\ in' 

need for livest k pr ouclion for lh ir pr du ts and servi es mak s the hallenge m rl! 

s. ere (I' 2006. Hhiopia. w ilh 4. mill i n head of caule. ha lhl! lar 'e t 

p pulati n in frica ,20 9). 

pia, the e on mi ben fit remain marginal 

due to pre ailing di5el:L'e', p r nutriti n, p r animal pr du ti n y l m , repr du live 

ineffi ienc , manag ment n tralOt' and general la k I' eterinary ar i ay et al .. 

200). m ng thc di easc ,b ine calf ur' r ne natal di rrhea I' alv i a evcr\; 

I' rm f oiarrhea th t au es m rc finan ial I w- all' pr du r ' than any ther 

di ea e-related pr blem ( amamoto and akaIavva, 1997). 

The futur of any dair pr du ti n depend, am ng ther thing, n the 'iU 
ful rai ing 

vel p d 
I' cal e and heifers ~ r r pia emenl. 

v arid, the a erage I ngth I' tim a ab ut ~ ur)' ar and. 

th re~ re, 250/0 I' the milking herd mut b n.:pla cd ea h year Bath ,t o/.. I . 1 he 

impa t of all' Olsea es uld be dir t (ausing all' death and indin.: t thr ugh 

in rea' d trcatment e.'pense' and de rca cd lifetime produ tivit)' and urviv r hip 

(Waltncr- r eW5 et a/. 1986 . 

l~nteri disea e is a major health pr blem in al e , and diarrhea induce ' mas, iVl: 

pr blems in the rl!aring r calves and i !ten tlued by viral. ba terial and para hi 

path gen .. f'urthcrmorl!, diarrhea in) ung alvc. ha been r und t in rca e lh' ri k f 

other di case later in life an nker g ed et o/.. 199 . 



III lidrh 
luld If 

like deh)dration de n.:a d Ipp tit 

i b P in' 
\\ ilh 

If di rrh 

Illultifa lOrial di ea e 'ntity that can h \e eriml linun ill nimal \\ 

implications in both duiry and beef herd . Il has b 'en e limated that 7 -% I arl) all 

mortality in dairy herd~ i caus d b)' a ute diarrhea in the pre-\\I.:aninl! p riod and al (. a 

ommonl)' rep )rted dis 'a 'c in oung animal and still a major cau e of pr du th it)' and 

e onomie I . to callic indu try.(Uhde e{ ul .. 2 08 and Bartds e{ 01., 20 I O. I he 

In idcn c r diarrhea In cal es under 0 days of age arie bet\\ c n % am! - % 

( cn n e{ ul., 200 ). In additi n, alfdi rrhea has an dvcr ciT t n the al\e. ' 

imm diat h alth status, longc it)' in th herd and pr du tt\ ity pcr~ rman c and thu 

au e grcat e n mic I ·scs. In rder t iner a 'c thc pr ducti it)' p'r li\c t k unit 

with ut in rea ing livest k number, it imp rtant t al and 
d III cal I' diarrhe in rdcr to de\ i prc\ nti\ mca urI.: and 

rcdu c 10 e during the IOltlal m nth fthc 5). 

numb r I' infc ti u (bactcria, iru 'C' para ites) and n 

diarrhca in ne natal c h \\' that the 

ag nt arc Roluvirlls. 'oronavirlls. cnt r to:-.igcni E. coli, • ulmonellu 

r pt p ridium pc ie cither ingl r in combinati n 

pc ic. and 

la 

fuente el aI., I 
. 11 \\e er, ther gents an als pia) 

Bovine Tor(wirlls, Parvowrlls, P ' \Iirirus, 'lIhcivin", A.\(rO\'/ru, ,ldet1()\'irll.\. eimeria 

p i rdia, '/oslridillm pel:fringens, amp)' I 
e\ rl.: intetinal lei n ·. 

( hia e{ aI., 20 4) Many I' these enter path gen 

alterati n in en/. 'me a ti it and nutrient tran'ip rt me han ism, r a mbinati n I' 

these ffe t . In s mc ase. di rrhe is elf-limiting: ther are a ' lated \\ ith hi1?,h 

III rbidlt and high m rtality (11 lIand, I 0). 

'T he m t imp rtant 1?,r up r ba teria au ing al r diarrhea arc E. 011. aim nella and 

Closlridillm p"fringel/s. Path leni 1:.. coli are (ne I' the mt imp rtanl gr up r 

2 



b t 'ria 'Ill in c.1i mhca lilt! • tint tin'" in ti m 
aul 

19R7}. In) 01 th' bov in 

\\ ith diarrhea but th y hUH 

olitis. Puthogeni E. co" strains cause ignili ant I( ss nc mat II animal. 

ndcrstunding the genetic basis and molecular mechanism 

L coli has hed light on the mechanisms path gene. is ass iated \\ ith thi diH:r e 

gr up r ba teria (}<..aper and O'l3ri n, 199 ataro and Kapcr, 19 ). In the dcbilit tec.1 

r immunupre sed ho ·t or \\ hen gastr intestinal barriers ar vi lated even n rmal 

nonpath geni trains r l~ coli can au e inl'e ti n. 

aim nella inl'e ti n in dair calves have man impa t n anim I and human health 

that are c n idered a a maj r w rld\ id pr blem. ubtantial e n mi \Ver 

manire ted thr ugh m rtalit and p r gr \\-th of infected anim I a \\ell the p t ntial 

or I n tic tran mi i n ( mith el at .. 2 ~. Man lItbreak \\-ith high preva\cn 

linical and ub linlcal almonella inre ti n rep rted in attle and alve 

w rid\> ide (Berge el al . 2 al) and eiger. 20 p ridium. eimeria and 

giardia pe ie are th m st imp rtant 
n para ite au 109 gastr intc tinal 

nl . ~ und in attle 
pr blem in luding diarrhea in al c . Giardia 

lib lini al 
( eurden et at. 2 I ) and although thi inl' ti n rt n 

a ymptomati , it ·h uld b on idcred a a dil'rerenti I diagn 'i 10 linger alv . with 

a ute r hr ni diarrhea, n;du ed weight g in and ill thrili. ( I - n. - ~: J urdcn et al .. 

2 10). r pt poridi si ne I' the m t Imp rt nt cti I gic I' a ute diarrhe . 

epe iall in young al cs (d raar et al.. and i allscd by the intra ellular 

pr t L an para 'itc t.:rvp/osporidillm spc ie . 

In de el ping part of the \\orld in luding bthi pia there i a gr \\lng trend in the 

de cl pment r m rkct oriented urban and pcri-urbanmallh Idcr dairy farming. \\ hi h i 

be ming an imp rtantupplicr or milk and milk pr dll t to lIrban cnt r . II we\ r . 

. tudie ndu tcd n al I' diarrhea In terms of path gcn identi Ii ati nand cpic.1emi I gy 

... 



in ttl in II tr) lh lint , in I. n III 

'1110 aooi haha IIlO Yn 'he\\(lt ( ... omn II 

c )l\cerning the cau '01 aIr oiarrhe.I, but 

viral III t.: . \ erthdl.: . a tuoy lInoer taken b) 

rm in 

In 

it , 

nd 
.\ aoess 200) '1I.:Il) e'en el al. 2008) in 1 'hr Zeit incllloeO th' 

protol al UlISI.:S )1 call diarrhl.:u mainl) f( ell co in I.:ntral I ~thiopia , R c ntl). () \\ it 

(2012 and shenali (20 I. ). hay . imestigatl.:o lhl.: oi lrihlllion of K coli bit t p in all 

diarrhea in dair) 1~lrlns I 'uleo at Dl.:bn.: /1.:11 uno oois haba ano K tnholehn. 

respC tivd ' 

In l~thi pia. parti 1I1arly in Dl.:bre stigat.:. like llIri and I'itehe \)\\n . the i olali n. 

icienlili ati n ano bi I) ping of enleropalhogenes that nliS diarrhea in a"e ha n)t 

been \\ idel) . llldied. In adoith n. con ioerin' the tnpk.' ctiolog) f diarrhea uno it 

e n tni al imp rlan e in bthi pian attic indllslry the ' cllrren e uno eliol 1!) )1' all' 

diarrhea sh 1I10 be sllldieo in the e an:as. 

I herefore.lh bje ti\e oflhe llidy \\ere: 

,. ' \ 0 identif ' lhl.: ( lIm;n 'e of the tnt* r cnh;rop;'llho 'ene (E. wll ultn( nl.:lla. 

r. plosp ridilll11. I.:iml.:ria and ,iardia) in\ )"ed in alfdiarrh a. 

,. '\ in\estigate the ass 'iati n of the different enh:n path 'ne "ith p tential ri k 

)r in I\: Ii n. 

r determim: the oi tribllti n r E. coli bi I)P' in lIf oiarrh '1. 

r identil) the ntimi r )hi 'll 1I eptibilit) p'\llenl (I E. oli 'md . (limoll ,1/(1 i 



_.1 n I.R 'I \lRI. I~ LV I L\\ 

_.1. UO\ inc c"lf t1iarrh tI 

"arm animals lr\.: born into ern:ironrnent "ith 111 '1f) P ltenti ',1 ent r p th) n 

initiall) e p sed to resid nl micro n lra in the \a ,ina of the darn and to 

microbes harb red by herd mates . ome mi rlH r ·ani rns arc p< tentiall) hann III \\ hile 

others arc necC .'ary for normal de\e! pment and lunction r the ga tninte tin I tr cl. 

II(mcver, oncc c p lscd, the intestinal tract is 'iU ceptiblc t infe ti n \\ ith pot nli ',1 

cntcr pathogens and in the absen c r pr tective antib di . \ari u nter( path 1gens an 

hc mc stablished and cause enteri dis a'ie. Infectious diarrhe 

common disease (II Iland, 199 ). The disca e not onl) cau 'C a I s rthc pre. cnt \alue 

or the air but als of the genetl p tential r r herd impr vement 1 runing-I·ann 'I al., 

1992). 

DIarrhea in y ung pre-weancd calve. IS one f the m imp fall' 

m rbidity and m rtalit . 'I h incidcn e f di rrhe:1 in cah under'" day f age \aric. 

betv.een I % and 20% (8cndali el (I/.. I 
:1; venss n el (II .. _0 ). If d iarrhe has an 

411 e' imm diate health statu. I nge\ity in the herd and 
advcrs . e .. In rd r t tn n..:J ' the 
pr ducti it 
pr du ti it per Ii est k. unit "ith ut in rea ing 11\ 5t k numher . it is unp rtant t 

identif ' the eti I gi al and predi p sing ra tor. involved in all' diarrhea in rder t 

de ise pre nli e measures and r du e I s es during th inili I m nth life I rin et 

al., 2 5) 

In additi n to the iniluen e r varied el1\ ir nmentul. mana lemental and nutriti( nal 

fa tor. the agent apahlc f ausin 1 diarrhea in ahe ure numerl u. \ 

numher of infe ti u (baetl;ria. virus' . and n n-infe ti u 

diarrhca in ne natal alve. , Previou that the mo t imp rtant infe ti u 

agents arc R tuviru r navirus. enter t . igeni' t . coli . • limolld/a P 'ic and 



rypl ri lum ilh r ill r '" mbin ti n 

R ) n lId tI al .• I ) 
1'0,., viru , 

11m\' 
l'arnJ\ /rI/\ , pl'\lil'in/\ , ("Iie;"in/\ , f \/J'I)\ irll\ , fdetw\'iru , Eim 'ri 1 PI'· (Ji mil , 

C/o\lritiillltl petJrillgt m, ((lmpyl(}h(/CIl'f', Prolel/\ (lml Kleh\ie//(I. all i rrh ' 1 i lh' 

omm nest disea e in )ollng calves and is th ·rcutc t jngk all e 

01., 19)7: l1cinrichs und RmJoslit ·, ~OO I). It ace mnts r r appn imately 7 % 0 the 

m rlalit)' I' dairy calves less than three \\eek 0 agc (ilaschek el (II .. _0 ). It i al ) a 

c mple. syndrome of grcat etiological mp1c. it). In additi n to the inl1uen e of \ aricd 

en ir nmental managemental and nutritIOnal t~l tors, the inrectiou agent apablc r 

causing diarrhea In ahes arc numerou . 

I' alfdiarrhea arc li\..el t be mixeu infe lton ,\\her m re than onc fthe 

path genic agents is pr sent. Man) caseS r scour pr eed very rapidly, au ing '\ er' 

deh drati nand metab lic Imbalan e \\ithin a ~ \\ hOLlr' I' the 
I' disea ·C. E. col; 

(K99 and ,41) can au'>e er sever' c ur and dehydrati n in ahe f Ie than nc 

week Id. In general, ab ut 0% case' f ne natal diarrh a \\erc a ' ribcd 
E. coli 

(1 ripathi and ni, I 84 [ iarrhea aLI db l~ coli an ur a' e rI) a 24 h ur a ter 

birth, but eld m CLlr after three day' f age LInks it ur a part f a mi. cd 

infe It n \ ith r ta Irus nd ( 'rvptosporiclillm . peck . E. col I an al invade th 

bl d tre m and us ollsepti a mia ( umn eI 01 .. 1994 . rding BI \\e) 

al\es onl . a Ic\ days Id is )ften au cd by ba 

as bcheric:hia coli or 'Ioslriclillltl we/ellI/. r)ptosp ndi 

and r na irLls mmonl 
lIr at an ag (1'10-14 da . "herea' aim nella in!'e ti n 

can ur at an agc (I lo\\e -el (II -

I'ailure f pa si e immunity transfcr and \c[\\helming path gen e. p life rc the main 

pre ipitating fa t r for all' diarrhea Ilunt. 199 . I- ur mechani m h:l\e 0 l:n 

demon tratcd t be imp rtanl in urren')1' diarrhea in ahe. II)p 'r c 'rcti n fin 

and \\ater int the b wi, in rca 'ed m ti pre ur' fn m maldige. li nand malao rpti n 



I b d mu I to .mre mu 

inn mm ti m. n I th 

m )tilit Ilunt I» ). 

im rt nl m h ni m 

2.1.1. Major microhial (01/\ '\ 0 "d) ciiarrll (/ 

2.1.1.1 . Pathogl.!ni I~ ~cllerh Ilia coli tr'lin 

rm 
int in 

B .. l\:arian pl.!diatrician, 'I hI.! ldor Lscheri hiu. !irst dl: crihl:d I~ \cheri Ilia oli in thl: I tc 

19111 centur '. In a cries of pi nl.!cring tudics of the intcstinal n ru )1' in mis. he 

de cribed a normal mi'robial inhabitant of health) indi\ idu. I (Kap\!r.20 -). It i gram 

negative r d- 'haped m ,tile or n lnm tile. facultative ana rohi . n n-sp )rl.! orming 

member f the Enlerohacleriacetle family r und in th' gastrointetinal tra -t I \\arm­

blo ded animals and human. (\or)dendahl. ~ 02 ' l~ , coli is an imp rtant membl.!r of thc 

n rmal inte tinal micro n ra of human and other mammals: it ha al hl:en \\ idd) 

a cl ning h st in re ombinant I A technolog). II \\e\Cr, E. coli i n t a 
explOIted 
lab rat r w rkh r5e or hannles inte tinal inhabitant: it an al bl: highly vcr atile 

and frequentl deadl,. path gen (Kaper 'I 01 .. 20 4 ' M n.: \er. E. 'oli i \\dl kn \\n 

\ ith th high gcn ti Ile. ibilil . t a -quire and ' r transfer rl:i tance r \ irulcn e gl:n s 

fr m r t ther strams of E. coli a \\l:11 a thcr organi m 
el 01.. -

Ilala\\ ni. 20 I 0). In additi n. some str in. c. prl:ss V\flilen l: 'cnes that l:nh n e rg ni m 

abilit . t aUSl: a v. rid of intestinal infe ti nand diarrhl:al )ndr tnl: am n' lI1imai 

and human atar und h.lper. 199 . 

'I he harmles. strains arc part flhl: n rmal nora )1' the gut. and an hen lit th 'ir h l b) 

pr du ing vitamin K (Ikntlc) md k lunulhan. 19 - and b prl:\\!ntin I thl: 

estahli hment of path gl.!ni hactl:riu within lhl: inll.!stinl.! (Hud'mlt cl 01 .• 20 I; Rl.!id d 
f 

'l:\\ lrain 01 

mUlati n and through h ri/onlal genl.! tran Icr (L l\H 'n I.! lIld 
alii a 

fa ultativc habitant ,I'the ga lr int' tinal tra t lnd l:11\ir nmcnl. II \\c\l.!r. thl: in ' ti n 

7 



pr nl du l br 
rri r •• lr m lh 'ni 

n. ( lini 

I~. oli into dL tin t 

epidemic log) ind di tinct 0 :11 ~ -rot)p' .\iz: 
m rrh i E. 

coli (bl \1~ ) or en ' ) toto i 'eni I~·. wli (V' II ~ ) 

und dilluscl) adherent I.. coli (D I':. ). La -h lorm 01 I~. coli i 

pr ducti n )1' spe i Ii enteric dumu.e and pin siolo·i il alteratit n by dillcn:nt to. in . In 

calvcs, the most ommon form is 1-.'1 1 ~ but II al ph) a rol - and arc import lilt I )r 

their impa l n publi' health. E. coli strains I r many )etlfs ha\ been a · iat -d \\ith 

intestinal disease in a varict ' )1' animal pl!cies. Ilo\\ever. the rok 01 r I . I ~ III ' r 

at plcal [~ Pl. a veterinary pathogens is un kar 'atar und Kaper ( 1<)<)( ). 

fb vine alfdiarrhea 
Rahman _ 02) studied 7 strain of E. coli i. 

and ga tr intestin I dis rder. lie rep )rted pn.: . \0 gene am ng n n-

[:.111 trains dete 'ted b I R amplili ati n te hnique. f the 7 train (f 

E. coli tested, Ii e b p siti\' r r y 1 gene: f\\hi h t\\( strain 

harb red b th I I nd 12 genes. \\ hi Ie t\\ 0 strai n n I) y I I • nd ne strain \,,12gene 

nl. i'>hikaw clol. (2002) is)lated 7. % 671)24 diarrh ic 1-•• wli fr 

of diarrheal illness in Japan using I R technique. I-or dete ,tion f L 1. 1 .md \ 1 - 'ene 

sequences I' I 2 bp. 171 bp and _28 bp r spe ti\\.;I; in E. wli i late 

of primers. 'I he. e 67 strains \\erl! omp)s -d of 10 \ -% I ~ III ~ . and (%) I :. II ~ al n 

\\ith ther groupS (I diarrheic h, wli. mon t the I ~ II ~ late. all the Ii ur train 

arried T gene and tlm.:e urricd 1.'\ 'cne, 

halt padh.3) f!1 (/1. 200 found a towl (f 0 II truin p ithe b) P 

41 - ampk I di II'erent 'lleg rie rcen -0 fe 11 '1I11pk fr m 77 diarrh 

healthy alve and 1-0 diarrhei hildn.:n. -0 aninnl h \11dl 'r. 0 f ' 1 h . 



iti r 
hi Ih t in Ii rrh 

\\ hil e lilt ,in U onl ( 2 n . I hi 

mon.: en iti\ic than h) bridi:wtion t hniqllc . 

obb lu et 01. (20 4) studicd pn.;val nee 1I1H ng uair) , Ie oil t 100 0 \ - "II hcrd 

in Washingt n and ~ trains "crc dctcetcu in 7. % of fcc II ample nu rrn 

environmcntal amples (of 1440 amples) lIsing P R tcchnique. 'I he prcvakn c f( r (,. 

gene (6%) in samples fr m fcedlots \\US igniticantl) lo\\cr than th . e fr m dairy (_a Vo) 

and range (sIX: 21 %) fa ilities. 

~ ani e/ al. (2 ) reportcd the isolation and hara leri/ati n I I 

ass iated with diarrhea III al e and lambs in India. '1 hey subje ted I vine and 15 

o inc stram t multiplcx P R or dete ti n I' \,d, 'I.d gene ' al ng \\ ith ther 

n strains belonging t dill' rent . er gr up \\ere dde ted in .7"% 

and6% I' the lambs studied. ne ofthc most imp rtant 'r gr up I 7kn \\n 

crt in lifc-thr atening inlecti n in humans \\a: is lated fr m b th b vine and 

inc fc I samples. haw e/ 01. (2004) i lated 170 I I str in ' fr m 47% f dam 

s mple (4 I' samples and ~ % f alf sampl s I 0 

tud " 14 al es sh weO sJmpt m of diarrhea. II )\\CH:r, 11 

ne diarrhei aiL 

Vvani e/ 01. ~004 SCI' t ped L. coli i. latcs oblaincd fr m an )utbrcak of bl d
J 

diarrhea in I_I week old rossbrcd ahes in an organi/'d dairy farm in IZashn1lf c\cn 

ut f I II \\Us rc vcrcd fr m - ahc "Ith 

diarrhea , 'I he iru1cn e gene pr tile rc\cakd \I.d. ' 0 ' I (ulla hin 1 ami cI ,I in' 1 'n and 

hlyA u-hem I. sin ·cnes. 



~rik tu 

m th . 1 h 

() 202 o/i 

olonit.: n:ened lor ,I • 
. )nl) \\ 

i lutes harb )red ,1'/ se lucn clone ( %). In another tud). W Ini 

demonstrat d ass ciati n of Il. (.l emt) p \\ ith an outbreak of iarrhea in -7 \\e 

)Id alves I~ . coli .l strains carried e(lt'A and I ~ III~ chi\' I 'ene 1I1d thr e 

posse ' cd . 'td genes. !\\eifel el ai, (200 ) rq))rted a total of·L J I. train fnm 

'lnughtered healthy attIc 111 \\itll:r1and. ·) he P R untll)si sh \\ed that I (4 %) train 

carried the. 'Ix / gene, _ trains ( 8%) had th ' ,'IX_ gene and I' ur 9.5%) train had b th 

sIx / and \IX_ genes. 

Biotyp , f E. coli i lat . Bio hemical rea ti ns h ve c mentionally been II eu r r 
identi ficatlon f ba teria to the species level. l ~. tensh.e stlluie r bi hemi til n:u ti n 

f bact ria ha e been d ne to intr dll e bl hemical-t)ping ystem in epidemi logi al 

tudie f bacten (l arr and )) gg, 1979, "-nshnan ('/ (II .. 1987). E. coli an: able t 

ferment a ariet f rb hydrate substrates. gener Ily b) nH;rting thcm t glul: r 

t a ubstrate n th fermentative hain r th breakdo\\ n I' gIll sc. ) h' \ .UlC 1I 

fermentable arb h 'drates in lude sllbstan es su h a 
mp und (r gIll c \\ ith ther 

. 1Igar . 

') h abilit · t ferment a ghcn sligar of the typcs dcs rib'd b \e b) a train r E. coli i 
r t 

dependent n the strain hav ing the re llli itc 'n/) mc to nvert it t 

slIbstance on the degradative huin from llll 0 '. It htl becn 1< lind that dilferent tr in 

I' E. coli diffcr in their ability to perf rm the e COIl\er i m . ) htl . \\hile '111 train tire 

ferment llll ose and Ver 0% Il:rment mannit< I ami Ia t e. \\ ith man) (r the th r 

sugar mentioned ab)\: e the lermentati n rcu tion \\ ill \ ar). T hi i the b'l i 0 

bi t) ping E. co/i. J hese te tare al ) e 1 ) to perle. rtn. by dctcrminin " \\ hcther '\ Ir in 

10 



E ell \ ill pr 
h In lh pr 

rhatnno c. llintoll cl cll. (19,2) 

01 'mirnal lor th ir Ibilit 
I onit I, lulcih I, 

.\ \\ent) ti.:nncnt'\til n P tt rll \\\;rc n.: oro <.I 

t) l!\'cn )\' the . 2 po ihlc bint p . 

2.1 . \ .2. 'olmolll.'l/o species 

lh l~ . oli 

urn: ntl ) dh id d into t\\O 
limol/d/a 

'\ hI! .n.lm-negati\e 'enus aim nella i 

hOI/ Tori md , 'a/mol/I/o £'IIterica f third 
'olmeHle//o IIhlernltl a \\t\ pre p d 

in 2004 (helc b )Iinn ct 01. 2004) hut thi \\u 

( .rin1( nt und \ 'cill , 2007 . 'all1lollcl/a Cllieriw i further di\ ideo into 
' ,\ 

enteri a. salarnae ari/onae. diarilOnae. houtenae 

h)bridiZ'ltion \ \ R ' /\ t\t1:.\I)si and multi-II 'll enz me elcctn ph re i 

197 : Re \esc/al. 19R9). lhe\t\ ttnui rit) or.a/l1Iolld/a~IItl.'rica rl)\t\r ar·flllndin 

lib p' ie entcri a and a count r r 'reater th In ( . Yo I I kn \\ n hunl'ln • no nimnl 

inti.: til n ( dander '101 19» . 

aim nella or .ani mare tn lilt Ili\e ' lIla rc bk • lm-ne' ti\c r 

Ellterohacteria eel' (Yan £'1 

' Ill 1Ir'.1\· nd Tllulti I) in the.: 

in 

en\ ironment a 

ur 

fonnuhe ( \nrtim rIll .• -

Inti.: til narc u uall limit 
lh lm t Ith u h th mu 

II 



lh m 

' \ h majorit) of ulmon Rin' . 

,I..,'aillloll ,lIa ell/hlill. hl t 

thc most c )mmon cr\ 0\ I in b)\ inc (\' nt r I (1/ . \9 

e\crel) bct\\cen si IIH.1 t\\ehc \\cd: 01'" antI in the 
in thc 

n.:spccti\ely (Hi pin' and mt ber', I )88). 1m mella or 'ani III 

gasl" i nlesl ina I Ira 'I as part 01 Ihe hosl'S Cl mmun ,I ill ra an" m " ) he h 'd in Ie ," II 

i'))d animals e ccpt aquutic 'P' ic in their usual habit II . arc ~ u 'cptibl' I) n'lllIr 11 

inli.: ti n \\ ith almon 111.1 pc i' . n animal inli.:eled \\ ith ,'a/mol/clio pe'ie m I or 

ma not develop salmonellosis (H:pdigin \I1d agaraja. 199 . 1 he Irequ n'Ie or 

almondla cr wars is )Iati)n v Ir from (n' Il ation t) the llhl:r due I dillcrl:nl 

managmcntul and h)gicnic rl: ,iml: as \\cll as ge 'raphi 'al. l:n\ironmental and 

individual difl'crl:n es (Rit 'hie el a/., 2001 and vellll 'el a/ .. 200- . 

!' urthermore. salm nell 'Ii on a farm i a p tl:nthl ~l m ti ri k tl lurm \\ rk'r und 

their familk-. ( • nselow (/ a/ .• 2007). 1 he or 'ani m pread 

likd, \ia manure 'ontaminuted d thing and Ie ll\\e Ir thcr'lor . prc 'ulIti)n an 

01\\ Irenes program hI ult! h ad( pi d \\ ilh 1 1I in 1 on anim'II e )nl I t 

_.1.1.. r) pte p ridium 0 

c t Ihli 111.:0 r ( T)1)/O~p(J"id;lIm mllr; b 

n'lIllC h 
n inlr OU • 11)\ c\ r. a I r 

I nlirmalion, ' urrl:ntl) 21 n Ime 

Jjcroc 2 01 lelU III..: r' 
\ali i ba 

12 



m 

ho t (I 1) cr, 

ium 

h i 

mainly charactcri/cd b) iurrhc I in hum III an I Ih h k. 

IlOII thrce p cics;lr kn mn lo rc 'ularl inl l ttl: CryplO 1 Iridium J lrVU11l, 

('rypl()\poriclillnl atlcler.\On; ano the n: nll) I ribcd ( 'ryp/()\poridillnl bovi ra) "r '1 

al., _005: I angkjaer eI til., 2007: I h )IllP l n eI (// .. 2007). . (/11 I 'rwlI; i Iluno mainl) in 

adult callie but has als hCl.:n found in) un' ~lo k ano ( . p 1n'lIm u lI'llI) inlc l c 

} unger Ihan nc munlh ( hon eI ul .• _0 I. C. hod, I,nd Il info I lid" ,"", nd 

)Ollng l k Langkjal.:r '101., 20 7). ahe arl.: primarily inl\; ll.:d via the c\,;,I1· )ml roul 

und it takl.:s les than SO l cplS to inl\; -t u healthy calf(i u)l.:r cl (//.. -

Inll: ti m an rapidl spn:ao from cull' H calf \\hl.:n unimal arc mlllunally h HI J no 

over rowoCO r Ih m c )\\ to cuI I' via thc uooer \\ hl.:n th 'y n: e nl minalcd \\ ilh 

infectl.:d calf fcces in the I ing area of the dams 
til .. 200 . In allle. 

O)l>lm{mr;diolll pun'l/
lII 

b un,id'r d 10 be Ih, 011 ,I Olin," enl "pam il< in ,a" 
dori 0 g Ih' fi "I ""k ,I Ii Ie. " ! o<nll. a a cd nci,kola! i 0 < Ii, 0 "ith IOcr' i ral 

Ill): 'handle '1 

ba lerial and purasiti palho 'en 
al., Il) . r. pto P( rioiulll ink lil Il can ne'tlli\C\ inl1u n ' 'r mth rol', e d 

c( n\; l:f 1 n and III ilk prnJu lion (L lchan and I nocr n Il) -) I ",din' le I r p in thc 

econot11\ b\,;llelils dcri\;eo fn III li\c l k pn du lil n. 

I.:n\ ir nm nt 

o drug the .Ip \ )cl I\'aillhl '\IlU lh' 

mditi ns and h Illi al In;atm III 
oil i ult t 

r 
200 ). 

I( n )ti ( . {Jo" 1/111 haltncr an 1 h mm uld n 

r 



r h Ir 

nm nt nl min u n r m lh Ir n nu 

rot Irll 

'cnt i" I\' 
n \ Z'1ll n. I » I ). 

'W \I I immlln mpr mi 
Inl~ li>ll m: U ~ in illllllurH 

lllllnan~ ,\ ilh dhrrhc'l 
lini d ~ 

i \I lin") II-limitin' in 

d~bililulin ' and pc i:-.lI:nl in lho e illlllllll\{ ompromi 

Me n) specific c1inic·t\ ~i 'n t) diflcn:nli Il~ <'. !,anll
l1l 

}mpet nt 

diarrhea. Diarrhea L the InO I con i lcnt c1inic'll 

Creqllen) )1' dcli.:cnlion tene InU 
more. i \ m I ·i'tlh n. ccnlr II n r'.:oU 

d~pre i In. d~h. dralion <lnd mtllnutriti< n. I min' 

lin 'ed feces and inlc lin II ca:-.t m 'l) be ob cf\cd. '{<lin Ihe d 

lit 

d 

) m 

r main inl\; .th;~ for ''.:cral month in ~ilhcr il lr ",II r. < nlamin Ili< n < 1 ur C 

\\tltcr and ultimat -I) urban "at r lIpplie III d I Ir 'c < ulbr 
hUIll n 

(I p/O\/xlriclilll1l pan /1111 i 01 en the (nl .. p lht I noun I in di 

01 .. 2 ) ). 1\ htl b n rcp )fled Ir)lll 

( r ( . 1 In' /l1II in 

I11Ill n I 

"ith . / 
1111 tink ' I 01., 2 )1) . II \ e\er. r lilt 

III 

\ \ 

in h I 

thr tim 



2.1.1 . L J~;m ria 

int tin 

onl path 

1undl 

kmmn 10 CUll e inll.: tinal Ie ion 

rahhib and ruminanl 

a/ .• 2004 . I.imeria 

prlllo/ l an ph) hlln pi l mplc a. j\l ka I 2 \ 

in u 

callie. Himt ria hm'i' 'md UIII ',.,0 ; 11 ·mii ,r' 

t 

'nk but 

1:' ;111 ria 
}.jlll ,,.ia a/ahllmt 11\1', I~ im~ri(/ (llIhlll1lt'",h . him rio /iiI 

illh • 'Ire prl.: nl in Ire numb 
\\yomillgt"I/.\;' I.:an 

III imp )rllnl proto l 

01 'I.:nUS Lim ria all ' lin J C' l!\1.: 

1.::If h'l.:I In 

, \ll hI.: pH Ille' I h 

lhe m) I palhn 'cnic III I th' 

I ao( til tI 

p r~ rlllan 

t \\hi h i 

ri in 

n h n tl thi 

mill n 

h 1 in 
ttl 

n I ul I 



( 

j\ lull 

III 

linieal 

l: ounl 

lini 

elll r nnum. It 

mu h a l\\O 111 nlh (l) Irkk on 2 02). 

bimaiosi in callie i parlicul,rI 

hll handry praclicl.: . I he di '" 

u prohl'lll 01 l:onlin I Illim ,I k pl un 

m lr' common in h)u thun in th 

pastlln: . In ,ISS iation. \ ilh Olher 

imp rtanl call C 01 diarrhea in c. he 

dcp nds up n the inlera'tinn 01 III In) I tlr 

densil) or I~iml.:ria l 

'uhc to l 

dC-'c\l pmcnt and lin i\ " If l 

_. I. I. . (i iardi(l 

In troint 

2 

P 

lclllpcralur', hllJl\i lit 

hi 

n 

n 

nt ri 

m n 

i hin th 



Ion 'itutlin II ~ IU Ii 

'I CI/ •• 19<)9' Ral ton 
B) tntl th 

t ) 

t.:mhh 't.: I ~ ) Ir' Ihle IHIe "ilh (,. hew; m t 

folh)\\ctl by (J . dl/m/ '1IC1/;' (Becher I 01 .. ~O( ~ no Di on t d .. 2 I . 

n t.: ink t tI. (Jiartlia cau cs 1I 't.:ncrall) II-limih:O 

cham tt.:ril'co h) Jiarrh '\ ahdominal a,lmp • hloatin " 

II \\c\!t.:r as)mptomali ' 

(Ilellartl el 01 .• 20 )0) . Jiaroia is al a \cr . 101IllOl\ 

animals inclutlin' li\c II 'k tI) 's tnJ cat Inti 

spt.: ics \\ilhin this 't.:IHIS. <i;C/I'C/io ell/mit md;, ( n. ;;or/i I JOl1lbli I 

ill/l!\lil1(1/h) ' au t.:s ,iurJia i in human tnO tnO I Illatntn II 

c nsiOcrt.:o n I oi I'. 1 h tran mi h nIl the 
n 

Rob rt n. 
throll 'h in 't.: tion 01 c 

2.1.1 .6. R< la\! irll c 

R(ltl\!inl Ir th IlH t fr III ntl 
i rrh in hil n n 

\ tic.. II 7 . R t'" iru 



n 

rh II I A 

01 .• 19 ) . 

urrelltl) , 'roup \ lIld B rot I .. inl 

in n h I 

rc kn \\n t in 

ClI., 1981) out 'roup rot 1\ inl ur 
promirll.:nt 'roup til di. rrhca rollvirll 

diarrhea virus. th' United Kin ,1I )Ill ell r I 

air nlla\ irlls. I hree of the 
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1:. 11 ' and c\eral other 'r IIlHh: J lliH: b 

Hmn p lrt. ') he clinic.1i re lilt i 

( ther electrol) t~s ( at 1ft) and K Ip r, 19). ). I ~ II , 
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prolifcratin' 

c. eludc ~ hi':I to in lrom 

patl"':! that i. likely to I ~ I it in lh ti n. It hi 

a role in thc ahilit), or I ~ IIL to C'lli 

rl:US)fl that II arc ~u cc rul COIllIl1 /l 

ariOllS wdks attempted to d mon trat 

illll:stinal disea Cs in rllrnil1'lnt hm 

_(04). In OIl1C tudic (Il: lmil t'l 01 .• 
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intl.!stinal epithelium I ad 10 Ic.tka . )f ' , 1m \ 
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omctimes the parasite c III c oat.:leri II (}\I,;r 'flmth 
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1 h h >rt- hain or' Inie Id 

bacterial flora. Bacteria tint pr 

contribute to ()n~()in ' rn 'tab >Ii 

1978). 

orona ,iru : the virus hus allinit 1 >r 

Repli ation of the virus in the c cell 

the villi. \\hich results in failur' 01 oi 'e ti 1Il 
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i IIi th 

surface epithelial ells ar' al 0 utt I /...e I "ith Ii n nd 

a umulation f cllular oebri in lIno rlin pt 

2.1.3. I illgno.\i\ (l ca(t dillrrhw 
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I pathogeni rgani 111 ha be n i 

morph I g) gr wth pattern u h 

h m I) i ) and taining. 
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an) c ur , regardless or au e. ho\\ irnil r lini I pi lur • I 

and chara t r f the ' ur and th' a Ie 0 th 
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E. hovi\ and I~ . zlIcrmi h 1I1 

other I~ im 'ria SP' ie III I) in III 

diarrh( ea \\-hi h is lini III) rUlh iii 

totall . ign red 

after n entr lion \\ ith 

copr 

ti sue or mll u arc hed. I ..... :lmination 01 I 11 

true timate f the pre enc or ol.:l.:idi) i \\ithin 
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gc f th al f: I h ... I' • tI th' I,; III i lh m 

in the fir.t m nth of the cahe • a' 'Ind th 
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' imilarl), Irtala e( al. (I 9 )b) in thdr 
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of fced and the mcth d or reedin 'r luir 

th fe d to rum nand 
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diease (81 w),,1 eta/.,Il») . 

Housing: n m t dair fnrm n r III th m I mil 
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marked increase in p lpuhtioll I nit) 

of infe tiou. di ea s, ()il r nt tu 

dairi ha ing mall herd tlnn hf' 

larger herd 

health; rath r, it may be a measurement of olh r 

car ~ r al 

calf m rtalit) c 

u cc birth, \\hi h \\ill redu ,the (n nt IIi n 

rearing en ir nment. 

thcr factor: th r n ironmental and man I' III nl I ri 

calf m rbidit and m rt lit> include: dun pr \ nti\ 

anitati n f cal ing ar a, p rinatal can;, 'w/in" Ic\ I, I 

in 

of pr ph) la tic antibi ti ,\\eanll1 ' a 'C. cpar Hit n ( r mi in 1 

19 2; I n el al. I 

2.1 5 Economic Imporlance oj cal} diarrheo 

Ifdiarrh a i th mm m:st ui ea in 

death ( itau el a/., 19 4. I\ulu N ClI •• It) 

2 01). The In iden ' 

and 20 ~o ( IVU la £'1 01.. I 

a c unt ~ r appro. imat I. 7 -% ( I th m rt iiI 

BI \\e ,I ). 

In a uf\e: fdair. all III rhidit 

h rn al\e \\l;r trcal'u 

\\cdish dairy h rd . 1 III 
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u 7 ~ uno that m I h 

nlm I Ilealth onitorin 

utbrcak an b 

additi nal lab r, drug e 

a ciatcd with the p 

weight ha e been h \\n to dccn.:a c b) lip to I , 

m rbidit (Wiltum, 19 4 . In II lIeta oair) I rln in 

Bran br ed a 6-m nth umulati\ inciocll'c of 

( hiferaw el al.. 2002) , 

alf diarrhea i of great e n ml Imp rtan c to 'III Ilir , 

urvivor hip and future pr OU tl 

In Waltner- 0 w el al (I 

the fir t 3 month of li~ were 2. 

hei fer and h i fer that had b en trcatco 

after 90 da f age than ther hcitcr , 

hei~ r cal e on ral rk oair) 

illne during calfh d li~ \\ re twi a likcl. tl '11\' 

th e that peri n co diarrhea ourin' alI'h 

alf d ath al I . ' r 'cnCli materi II Ii, r h 

number f dair hei ~ r 

resulting fr m 

of m rbidit n future h 'alth and p rI rill In 
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2. 1.6. '/.oot]oti iml ortlillce () 

In reasingl ,r d animals and th 

path gen. for humans. 

als imp 

diarrhca am ng fI d nimal have be 'n I 

in human (cnter ha m rrhagi I~. coli 

af, 2005 . Pr due r and veterinarian Imn in' In 

ovcr! ok the p tential fI r 1 notic tran rni ion. 

an) tudie al 

intc tine (R pnarin et al .. 2 7 and hed lhe bit ri 

quantitie (Widira ih et ai, 200-l . Ruminant 

Imp I I arr) in I them 

200; hinen el aI., 200 nd Irin el al .• 200 - . 

in human ar a iatcd \\ ith th n umptiol1 01 

animal and oth r nlaminated h) ""illlil 

P iti c animal r v.ith lhelr envir )nm 'nt (p.lIn 

attic are primar r F:. wli 

and h d it in their fe e'i Ba'h el 01 .. .2 

outbrca\... in lude r \\ gr und b' r .ll1d 

milk, unpa teuri/cd JUI e, unpa teuri/c I 

\\or\...cr al- ral rule. 
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b en a s iat d .. ith 

diarrhea i important t 

(M uirk, 200 ). 

well a variou managem 

enteric di ea e in n wb rn 

tim I 

practice a well a calf management (Btl/ely, - () 

tudie of dairy herd ha e indi oted that imprm 

calving pen and calfh u ing redu e 

housing and calving p n , regular disinfi.:ctil n 

identified a important manag mcnt fa lOr . In '1 

reduced from 36% to II % within a ear by the intn III ti n 

and improved hou ing hygien 

birth a istance du to dy t m n) 

and introduction of n \ c w t th herd (Ikmhli (I 01 . . 1 

'1 he pa lve immunit a quired fr m thl.: 

fr m th gut i th calf main ddcn I.: ml.: hani III I 

am unt of immun gl 

inadequat ab orpti n 

su eptibl to in~ tl n ( r utidl.: and 

1-4 m nth Id, arriag' 

01 strum fr m th m ther r if the 

after al ing RlIgbjcrg el a/ .. -

In asc f ntinuing pr bkm \\ith idi 

riti II a ' e ed, parti ularl) \\ ith r' t t 

f1 r t 'pc, etc. I ntallati n I Illt J tl 

n III \I lIr 

int ul 1 n 

n h r 
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p 'n igndic ntl reduce c iJian rei II h hh 

ha be n d ubt d that impr \.t.:u barn h) ,j n 

nil (I- ,19 5). II 

(f1iep et al .. 197 

widely u cd in p u Itry pr ducti n r)r 

indication for u e of halofuginone is 

2003). 

In a e of diarrhea utbr ak in a ht.:ru. it i im rtant I 

cau e of the di ea III 

affected calve, effecti e tr tment wilh n:h)umtion 

to re tore the fluid balan e in th animal b) n:h)Ur.lli( nih 

way of pro iding rehydrati n Iluids. but lhi m I) n 

th rapy in ever ea e where th 

I recommended v ithin t\.\. da) 

balance ( rove-White, 2 04). u "led nhl: 

uckler cow until full r vcr ha b 't.:n .Ichit.:\l: I. I urin' Ihi 

rcgu lar reh),drati n therap . 

'r h u f antibi ti in diarrhei h,\ b 'n h 

stlldie ,dll t th further disrupli 

s 1m n Iia in~ ti nand 

enteri fl ra. Ith ugh. \t.:r i k 

antimicr bial therap . m 

antimi r bial treatment R lIin tI til .. 19 

n.:ulI ing mortality and m rbJ(jit. in 111 (ut 

ch 'e th be t drug. as inappr pri 11 u 

th In 
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10 m n .. 



n: i tance pr bl m. Ipr no. aein n 

olostrum of goat and marc arc hi ,hi) 

calf cour i ba ed n fccding pi nt) 0 

et al .. 2010). iproOo a in ated \\ith 101 n n 

vitro for the growth of E. co" and. t}{lhilllllrillm 

Vaccination i v r imp rtant in the control of 

E. coli and rotaviru . Ilowc cr, It i unlikel 

with good hu bandry (Hir h and Ie , 199 ). 

2.1.8. The lolu of calf diarrhea in l:.th/Opill 

Limited work have been d nc n the in ilkn tin 

me parts of thiopia ( braham et 01. I 

Tcm egen, 2008; emi 2 04 and 

rate and cau ative agent of all diarrh a In their r 

c nditions. 

~ IU th nt 

li\ lU 

There are very few tudi d nc t identir) sp citi I' nt in in 

such a the one menti ned ab ve. 

in~ ctiou ag nt a iatcd .. ith ne natal diurrh • I in I thi 

hovine enteric coronaVlru\. group 

indep ndentl r In mbinallon in diarrh 'i 

m ,t frequ ntl) 

diarrh i cal e and wa 

ountry 

n r f ga tr mtc tinal tra t r mamlllal 
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all' diarrhea 'W ft und l b lh' pre I min nt 

42.9% ft II wed by pn urn nia ( . 'Yo). [ i rrh 

in lh tud herd in 

200). cc rding to 

rnortalit rate were 2 .3% no . % 

\ a diarrhea with inciden c rales 0 10% 1'011 \ 

11 

intestinal tract ( I ) di rd r ( 4%) in srnallhold r I ir nn 

h int'itl~nt',. 
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3.1. Dc cription f th tud area 

'1 he tudy a conducted n dair farm fbun 1 in 

in orth hewa Zone. Fit h : i ' I utcd in ' l rtll 

Regional tate. orth hewa I 

ritche town, which i I ated at 147km tI\\ t1) r 

z ne. The zone ha 13 rural di tri t with tI I t II I n 

between 9°30' and 38°40' 

the 'a t, We t hewa Z ne r mia R 'IOn in the \\ 

1 he altitude of the area range between I 0-_ -

into three agro-ecologie ,namel ,( I 0/0 ) highland ( 

midland (1500-2500 meter ab eea level) and (1- 0 

ea level) and the area get rainfall during b Ih Bd" (I 

mm to 1600 mm 

( , 2007). There ha eben . milli n alll In l nh 

the larger proporti n (5 % ~ II \\l;d b) h 1\ n I J 

re p tiv I . 
on IlllIl 

acti itie of th z n (R .2 10). 

uki turi: i at \i n and the 'al flhe tdmini t 

ddi baba and ha thre 

ea h haring 

m.a .. 1 ( , 20 I ). II fc 'ei\l: 

minimum and ma. imum temp ralllf 

urea i the main milk hed r r t\dJi \b I 

n im 

n 

n uhu I 

m h-



Dcbr t 'ig : i wn I at J in nh 

Liban di trict i ated 

he altitude f th di tri t I 

rna. imum t mperatur vary fr m 19 

800-1200 mm and the pred mln3nt lill)p 

agr ec logie are ~ und in the area and mi 

'1 here are about 0,796 head r ttle 84, 07. '0 I 

camel and 75,305 p ultry in the di lri l, Ilinl 

cmi inten ive and exlen i e pr du Ii n ) l rn r 

di trict i di ided into II 

Debre-t ighe town nl 

office, 2012). 

3.2. tudy nimal 

bre-l iban 

nimal that were included in lhi study \\cn: I.: 

both e up to 4 m nth 

sIgn f y temic di ea (e.g. P r app titc. 1\.:\ r, 

. u kl rene , and d fe ate p l) \\ .. 1II.:r 

Muk turi, Debre ti g and f' il h town ani it 

study ~ r a peri d f -i. 

an: 

o and a I t f mark t rienled 

ar und tw c" . During the stud 

5 smallh Idcr dair farm. \\erc in Iud 

organized und r dair 

dair farm kept 

diarrh i 

and greater than \\cck. J 

tl 



3 .. Stud de ign andampling Illcth( dul" I, 

cti nal purp iv t)P of 

ba cd n availabilit 

0\\ ncr . The health tatu I' ea h 

fr m diarrhea \ ere la i lied a he'Ilth) 

con 1 tency and/or ign 

hum managem nt pra ti c \\ere e .. aluat d. 

h u ing. cleaning and di infc ti n, feedin' 

De cription of ~ cal am unt, t pc, 

blo d or particle I' undige ·t d f( 

recorded. All relevant in ~ rmati n ab lut farm III III 

during the time of ample 

during the tudy peri d t as .'s the farm mana III nl I m. 

3.3. J ,ample i::e determll1alioll 

n-pr babi I it) purp i 

'r he ample ize \ a 

and n willingn \\nCr , in th rm , n hun 

\\cre U d in thi tud. 

3.3.2 ,'ample coil 'clioll pro 're/lIrc! 

tum 
I'c al mple \\ r 

preferably n after n d or (!iarrh J 

leal p imcn 

m nth f age pr . 'nt n th' farm ,It th 

farm \\ ncr. [:n ugh am unt ( f I~ II 

n 



c p d b ttles ., mple \, r n i 

Hi hoftu ( 

of ampltng, the ag , 

3.4. Identificati n of inf cti us a Jent .1 

3.-1. J Isola/ion and identification of I •. coli 

lsolati n of E. coli .. a 

al. (2002). Fecal 

ndu ted foil )\\in' I n rd pr 

electively gro member f the 

enteric bacteria, and in ubatcd at 7
0 

I to e fermenting (having pink loni's 

nutrient agar. The el ted 

(I ~MB) agar to ee the m talli 

all la t -ferm nting 

further Identificati n b 

dctermin the c II m rph I 

imm r i n bj tive (. I 

preliminaril busing ind )k. tllcth) I r'\ 

(I bi h mi I te ts. E. 

p SItl e. m th I red p slti c. 

al .. 2 02) pp ndi. 

304.2. Bio/yping () E. coli iwlol 

I h id!.!nti lied E. coli i lute \\\:r th n unh r 

n nin!.! ugar ,if. dul it I. lin m 

n IOn I 

n I 



lucto e. malto e and ) I a cordin ' to I d\\ rd 

grown in phenol red br th were in culated in t I 0 

incubated at 37° for thre daIs and r\!adin I \\ 

Production of yellow color raid pr duetion \\ 

fermentation reaction pattern n th 

biotype the result of each ugar wcr 

wa done according to Pand 

3..J 3. 1 olation and identification of w/moll ,/Ill '/ '( i' 

Salmonella specie were i olated and identiti·J 

recommended by the lnternati nal rg. ni/ation I< r 

(Microbiology of food and animal fe ding sturr III ri/onl 1 m Ih 

almonella species) Accordingl , the d'te tion 01 

followed four tage : 

3.4.3. 1. on- electi e Pre- nrichm nt 

It I hOI 

Bu ffered peptone,. ater ( P ) wa used at ambient t III Itur ilh th 

ab ut 25ml of fecal t ril m 

ample wa put into 

added and mi ed th r ughl) u ing \ ftc. mi 

than 25ml wer pre- nri hed In BPW in u ralil I Iml lh mpl I m! 

incubated at 37° [J r 1 -I hr 1 

.4 .. 2 electi nn hmenl: 

mi I ml 
The pre- nri hment br th a Iler in ubatil n 

tran 'ferred a epticall int < tub' nuinin 
m! 



(R V br th). n th r I ml r the pn.:- nri hm n 

containing 10 ml f Muller-Kauflrn II1n t t thi n t 

I he moculated RV br th wa in ubat tI t 

in culated MK br th wa in ubatctl It 7°( 

3.4.3.3 elective Plating out and Identili ation: 

h m the RV broth and M 1 br th ulture. \\\ 

agar (Titan Biotech Ltd., BhlwadL India) pi t 

identification purpo e. p-full r in ulul1l 

tran fer red a eptically and tr aI-cd eparatcl) I nt I th 

deoxycholate agar (L agar) and Brilliant 'r' n r 

incubated at 370 ± I 0 ~ r 24 h 

examined for the pre enc f 'uspc ted 

darker pink center on L agar and red I( pink coIl r n Brilli nt 

3.4.3.4. onfirmation of Identit 

upi iou c lonie .. er further sub cultun;J in nut" 'nt m 

biochemical te t . 

6 79 (2002). rieO, thu'ip 

'1 I lant ( id, -ngl nd , 

l~ngland), 

I)-Sine p 'iti and unease ne ,athe, V( , 

\\ere identified a' aim nella j\pp ndi 

3..1..1. Detectioll of npto\f oriclilll1l ( 

.th 

n r 

r 



I cal sample \ re also c. umincd f( r lh pr 

by m dified leihl- el n stainin' t hni u 

mear ' " re prepared din; tly In m I 

flame. Then the lide w r Ii. cd und 

lide were then ob er ed undcr mi r) op 

(0 cy t ) on blu backgr und Idcnlilic'Ilil n 0 

comparing with the lide phot graph in Kall III nn 

10 minute to decide whether it is nc 'uli\l! or 

p itive when one or m re sIs \\cr ob c!\c I. (,\p n 

3.-1 5 Detection of Eimeria 

I'ccal ample \ ere amtned ft r th pre cn e ( I r.im " 

acc rd ing to Hendri (199) b lit lhn;c-I!rarn 

lit u ing a balanc and put in a 0 1111 

thoroughly and p ur d in t a 10 -ml gla 

beaker wa rin d ... ith 

COni al tip centrifug 

\Va decanted; th n, 

gra it 1.27 ... a added t the edimenl. until th 

ca h tc t tub \\a 

of the tube. 

1 hen. the gla ' 

ullo\\ ing f rmati 

und r a bin ular mi r o 

r 

ml 

I I 

I I ·ml 



3.-1.6. De/ec/lOn of Giardia (.)'.\/ 

I'ecal ampl were al examined lor lh pr 

ulfate centrifugal Ootati n technique tis de ri 

face were mixed with 15 ml f \\tlter. 'I he mi 

tongue depre sor and pa ed 

was in a 33% zinc ulfate olUli n (sp.gr \.1 ).1 h 

pellet was resu pended in Linc ulfate ( p.g. \.18) n th 

min. Then the te t-tube were filled \\ith lin' ult 

cover slip was placed on top making un.: that it 

waiting for 10 min the cover lip \\a 

scanned at a magnification f 40 . 

morphology by ob erving m th 0 al \\ull. intcm.11 

microscope. A mear \. a con idered plti\'e \\hClll n (r m 

3.5. Antimicrobial u ceptibility t ting for L. o/i :lJ1d ;111111111 11.1 i 111[ 

1 he antimicrobial u ceptibilit t I a/moil ,,1/1 

using di c diffu ion m th d (Kirb '-Bnua 

England) according to th guideline of lhe lini 

( L I. 2009). \I E. coli and aim nella 

usceptlbilit) to el n antimi r 

br th wa adju ted \' ith alin until the turbiJit 

the tandard) tandardil d u p >nsi n f lh' 

the entir urfa e f 

'1 he in ulated pat 

m i tur fr m the medium b'f r' lhe antimi r 

r 

r th 



ring of di c ( oid, England) containin 

agent \- as then placed ont thc in ulak 

with the point of the forcep to n')uring (rnpl I 

\\-cre placed no greater than 24mm ( enter to 

Cler 16-18 hour of incubation at 

antimicrobial inhibition of bact rial gro\\th \\erC m 

caliper. For the su ceptibility te ting. 

concentrations were u d: ampi tllin 

(30~g), ciprofloxacin (1 O~g). am 

treptomycin (I O~g), rythr my to (I ~lg) trim Ih prim-

kanamycin (30~g) (Oxoid Ltd. england). '-inall) , Ih lin in ' 

testing were recorded a 

Laboratory tandard In titute break pints 

3.6. Que tionnaire urvey 

Pre-tested que tionnaire were admtoi tcn.;u to d. if) rm 

a e the general calf hu bandry pra tice . J~ne II . Ih 

practice in the farm, whi h pr 

ri k factors re pon ibl for b 

kn \- ledge colo trum ~ ding. general h~alth 

occurrence of calf diarrhea. disen 

f rm ( ppendi I). 

3.7. Data c II cti n, mana ff m 'nt and :\1Iah 

I ata de ribing the diarrhegeni ' (ndili n 

bserved n al along \\ith a 'C. rm 

cia ifi d. filt red. ded and enter'o in I 

b' c. p rt'd t \\ind \\ \cr i(n .. · 

7 

nl 1m 

II 

n , 



The occurrence of each enter path gcn Ir m th 

determmed by using descripti e tatiti s. 

with a frequency of les than Ii e in nc 

between the different ri k factor and 

diarrhea. Effects were reported a 

P<O.05) and multivariable logi tic regre i n \\crl: II I t 

ri k factors. 



4. RE ULT 

4.1. De cription of dairy farm ba· don qu . titHlIl.Iir \I nd 

A total of 43 potential ri k fact r \\ r 

enterophatognes causing calf diarrhea. Due t) th 

conditions in most of the farm no tatisti \\ tI compu1 

However, some of the potential ri k fa t rs (a'l: . b 

feeding) were different among the farm and \\ere in lu 

all of the cases they kept exotic II I tein hiesian III) ( 

local) (36%) calves. One of the farm in th 

average number of 24 calves per herd and most or the m IIh I r 

average number of two (2) calve per h rd. I nail dair) larm 

after birth and females were kept ~ r r pIa ment st{ l:k. 

nly one farm had calving facility (eparate al\ in 1 pen . 1m 01 

calves was not practiced in all of the farm . Heddin \\ I 

dairy farms and in none of th mallh Ider dair) lanll . 

pens with bedding of hay and the p n \\cr 

in-group pens during cleaning x pt in mallh Idl:r I 

kept their calve ' in-group P n 

farmer had knowledge of th ad,antag 

colo trum with in Ie than h ur birth 

birth. II tudy farm ~ d wh I milk I r 

the exception of fe 

pecial tarter feed' a u ed in any r the lann . 

u cd for cal e . The e in lude tra\\, ha~ lind 

farm t farm; m t (76.20/0) f farm \\cunl: 

mallh Ider farm (2 . % \\caned at Ill( nth 

I \\ r ~ r mal cal e ,m tl) under thn!' III nth . 

. In 1 • 

m 

re 



In all large dairy farm, ther \\cr vct p nn I 

technician) either a fully mpl y d or part lim 

the farms. mallholder dairy farm all pri\at 

animals face health problem. From farm mana cr 

problems as a problem in dairy pr du Ii n and In 
diarrhea and pneumonia a major cau e 

4.2. Major Enterophatogne a ociated \\ith ulf diurrh~a 

Laboratory examination of 105 fecal amplcs fr)01 Jimh i 

the study period was conducted to i lat and idcnti ) m . r 

enterophatognes associated with calf diarrhea. 

almonella, Cryptosporidium, imeria and 

differential staining by modified Ziehl- Is n (1m tIilit.:o io 

techniques 

Of the 105 diarrheic fecal ample examined H. oil 

imeria and Giardia were detected in 7 (69. %). 27 (_~ .7 II • -

24 (22.9) samples re pectivelya umm riled in tahk I. 

ur n' 



Table 1. Bacterial and protozoa entcropatho 'ne a 

farms of Fitche, Muke turi and Dcbre I sigic. 

Enterophatognes NQ.animal 

Examined 

E. coli 105 7 

Salmonella species 105 27 

Cryptosporidium 105 29 

Eimeria 105 0 

Giardia 105 ~4 

It was observed that mixed infection with m rc than one 

were found in diarrheic calves. s it can be bscnctl in t ,hie 2. nt 

detected at higher rates as ingle i olate than In mi cd illl 

occurrence of enteropathogens a ingle pathogen \\:.1 

for Eimeria; whereas 3 (2.9%) i olate , ~ r en h of 

Giarida occurred in single infection. n the thcr hand, 7 «( .7 

negative for any of the enetropathogne tudi d ('I able - . 

_ .7 

7 

.1 



fable 2. Occurrence of single and mixed infi li In \\ith Ol r 

at the study areas 

Enterophatognes 

E. coli 

Salmonella Species 

Cryptosporidium 

Eimeria 

Giarda 

Cryptosporidium, Eimeria 

Cryptosporidium, Eimeria, E. coli 

Cryptosporidium, Eimeria, E.coli, Salmonila pp 

Cryptosporidium, Eimeria, Giardia 

Cryptosporidium, Eimeria, Giardia, E.coli 

Cryptosporidium, Eimeria, Giardia, E.coli. almom!llu pp 

Cryptsoporidium, E.coli 

Cryptsoporidium, E.coli, Salmonella pp 

Cryptsoporidium, Giardia E.coli 

Cryptosporidium, Salmonella spp 

Emeria, E.coli, 

Emeria, E.coli, Salmonella spp 

Emeria,Giardia 

Emeria, Giardia, E.coli, 

meria, Giardia, E.coli, almonella pp 

Emeria, Giardia, Salmonella spp 

iardia, almonella spp 

E.coli. almonella spp 

tardia, E.coli, almonella spp 

iardia, almonella spp 

o infection 

Total 

2 I. 

l. 



As shown in table 3 higher rate of detection () }~ . 

rate of salmonella (29.4%) and iardia ( 7.1% \\ 

farms. 

Table 3. Enteropathogens detected and i olated from di rrh i 

sites. 

E.coli almonella 

Study site (N) (%) (%) (%) 

Muke turi (58) 37 (63.8) 15 (25.9) 16 (27.6 

Debretsige (17) 13 (76.5) 5 (29.4) 4 (2 . ) 

Fiche (30) 23 (76.7) 7 (23.3) 9 (30.0) 

Total (\ 05) 73 (69.5) 27 (25.7) _9 (27.6) 

Key: N=Number of case 

\1 

.1 



In the present study age of cal e and time t" C )\0 trum 

with the occurrence of diarrhea due to E. coli int" d i lO 

are not statically significant with an ofth 

summarized in table 4 and 5 

Table 4. Association of bacterial enteropath gcn \\ ith di nt 

time of first colostrums feeding) in diarrhei alve . 

E. coli 

NQ+Ve X2 p. 

Variables Categories (0/0) valli • 

Age 1-4 62 49(79) 

(weeks) 5-6 36 22(6 \,1) 9. 0.01 

>9 7 2 (28.5) 

Exotic 69 47(68.1) 

Breed Cross 36 2672.2) 0.1 O. _ 

Female 76 52(6 .4) 

ex Male 29 21(72.4 O .O ~ O. I 

T FIt <6 hrs 82 50 (60.9 

>6hrs 23 2 (100) 12. 

• tastically significant, "1.2 hi quare. T I· 1st Time 

po itive calves, = number of ca e . 

1-

lu 

17t_7. 
. l 

. I 



Table 5. Association of protozoal ntcr path gcn \\ ith 
time of first colostrums feeding) in diarrhci ah c . 

Cryptosporidium 

NQ+Ve X2 p- "!! Vc 

(%) value (%) 

Variable N 

Age 

(week) 

1-4 62 22(35.4) 2 (41.9) 

5-8 36 7(19.4) 5.79 0.05 II( O. 

>9 7 0(0.0) (42.,) 

Breed 

Exotic 69 18(28.1) 

Cross 36 11(30.5) 0.24 0.65 17(47.2) 

ex 

Female 76 17(22.3) 

Male 29 12(46.1 ) 3.79 0.51 10 ·t 

CFl sl 

<6 hrs 82 23(28.0) 

>6hr 23 6 (26.0) 0.34 O. 5 II (47. ) 

*- statically significant, N2 ~number ofe c. 

'1.2 p. 

I 2 

I. 

O. 

0.1_ 
_I 

1.1 



Multivariable logistic regre ion analY 'i of lh 

four potential risk factors (age, breed c and lime 01 Ii I 

only age of the calves was ignificantly a 

due to E. coli (adjusted OR=14.74; I: (2.1 

weeks categories are more susceptible than alvcs \\ilh 

All the other factors considered were not 

enterophatognes (Table 6 and7). 

rlh 



able 6 Multivariable logistic regre ion anal} i 01 b t ri 1 

Varibles Bacterial NQof .N'Q p the ( ( R 

pathogen animal (%) 
examined 

Age 
>9 week 7 2 2 ) 

5-8week 36 22 (61.1) 

1-4week 62 49 (79) 

Breed 
Exotic 69 47(6 I) 

Cross E.coli 36 2672.2) 

ex 
Female 76 47( .1 ) 1 

Male 29 26(72.~) 1._1(0. 7 .1 

TCFl st 

<six hour 82 

>six hour 23 

Age 
>9week 7 2 (2 . ) 

5-8week 36 (3 . ) 

1-4 week 62 17(27.4 

Breed 
xotic 69 I (26.1) 

ross Salmonella 36 9 (- ) 

ex 
emale 76 21 _7.6 

Male 29 6(_6.70) 

T FIst 
< ixhour 82 21(- . 

> ixhour 23 6(_6.1) 

r F I I Time of fir t colostrum feeding. I: ntidt.:n <:: inl r. I, 

ratio, ODR crude odd ratio. * la Ii all) silZnili lot 



able 7 Multivariable logi tic r gre 

factors. 

Variables Protozoal animal 
pathogen 

Age 
>9 week 7 

5-8 week 36 

\-4 week 62 

Breed 
Exotic 69 

Cross Cryptosporidim 36 

ex 
Female 76 

Male 29 

TCFI sl 

< six hour 82 

>six hour 23 

Age 
>9 week 7 

5-8wek 36 

\-4 week 62 

Breed 
Exotic 69 

Cross Eimeria 36 

ex 
Female 79 

Male 26 

TCFI sl 

<SIX hour 82 

>six hour 23 

Age Iweeks 
>9 7 

5-8 36 

\-4 62 

ex 
Female 76 

Male Giardia 29 

Breed 
69 
36 

>i hour 
< i. hour 

T rl Sl Time of fir t colo trum feeding 

00.0) 
7( 19. ) 
22(35.l) 

I 2 .1) 
II (30. ) 

17(22. ) 
12(46.1 ) 11 

23 (2 .0) 1 
6 (26.0) 1.1 1· 

3( 42. ) 
II ( 0.5) 
26(41.9) 

23( . 0 
17(47.2) 

30 (39. ) 
10 ( 4.5) 

I: 



4.3. Biotypes of the E. coli i olate 

In the present study, the fermentation rea ti n () • r h) 

the 73 E. coli isolates and were found t b variabl . Out 

i olates fermented maltose (100%) while la t c 

by 97.2% of E. coli strains. Xylo and u ro 

Dulcitol, inositol and salicin were fermented b) 9 .1 % 

respectively as summarized in table 8 

Table 8. Sugars fermented by train of Escherichia wll i 

(N=73). 

Fermented carbohydrates NQ of p 

Dulcitol 69 

Inositol 64 

Lactose 71 

Maltose 73 

Raffinose 6 

ucrose 71 

Xylose 6 

alicin 39 

Rhamnose 71 

u in 
rouping in to variou biot) pe 

reaction of nine different ugar 

lacto e maltose ucro e and x 10 e. )r lIpiOl! f hi t. , 
method described by Pande) e/ 01. (I 79) and ,\ h n fi. 

E coli i olate is ummarized in table 9 

7.7 

7~ 



Table 9. Biotypes of E. coli i olate 

diarrheic calves. 

Positive sugars 

Dul,Raf,Rah,Sal,Suc,Lac,Mal,Xyl 

Dul,Sal,Suc,lno,Lac,Mal 

Dul ,Rha,lno,Mal 

Dul,Rha,lno,Mal 

Dul ,Rha,Suc,Ino,Lac,Mal,Xyl 

Dul,Raf,Sal,Suc,Ino,Lac,Mal 

Dul,Raf,Rha,Ino,Lac,Mal,Xyl 

Raf,Rha,Sal,suc,Lac,Mal 

Dul,Raf,Rha,Suc,lno,Lac.Mal,Xyl 

Rha,Sal,Suc,Lac, Mal ,Xyl 

Raf,Rha,Suc,Ino,Lac,Mal 

Dul ,Raf,Rha,Suc,Ino,Lac.Mal,Xyl 

Dul,Raf,Rha,Sal,Suc,Ino,Lac,Mal,Xyl 

Total 

N!! Po ithe 

i· late 

22 

7 

2 

3 

7 

Key: Dul= Dulcitol ,lno=lnositol,Lac Lacto e, 1al,:-'13Ito 

Xylose,Sal=Salicin,Rha= Rhamno e. 

In this study, the mo t comm nl> urring hint) 

45.2%), VIII (22 isolate , 30.1 %), I 

V VI, VII , IX, X, XII (I i olate ) ~ rca h bi l r . 
of the dominant biotyp 

calve of the 1- 4 week 

more dominant biotype than Id r ahe U 1 J 

l. 

l. \I 

I. III 

I. I 

I. 

I. ' I 

l. \11 

U III 

.1 

I. 

9.0 'I 

2.7 1\ 

l . It 

III 



comparable with the result obtained fr m the n·tl) i 

indicated 1-4 weeks of calve were at a ignili anll) hi ·h ri 

coli causing diarrhea than the older age.(Tabl 9 and 10 . 

Table 10. Distribution of E. coli biotype am ng differ nl 1 

Age 

of calves I Jl III IV V VI 

1-4 weeks 0 1 0 

0 0 0 0 0 0 
5-8 weeks 0 

>9 weeks 0 0 0 0 0 0 0 0 0 

Total 1 

umber 

0 

7 

4.4. Antimicrobial susceptibility profile f E .coli and alit/fill ·I/a i IIl.lh 

Antimicrobial susceptibility te ting wa P r~ rmed for .111 h t ri i 

calves. Eleven (11) antimicrobial imprcgn ti:d di K 

on table 11 , high resistance by E. coli i lates \\ll 

tetracycline (74.0%), streptomycin (74.0% , and ampicillin 

94.4%, 82.2, 82.2% and 61.6% of i late \\ r' II plibl I 

trimethoprim-sulfamethoxazole and chi ramphenicol. r 

.. I 

7 

n 



able II . Antimicrobial su ceptibility pattern of I~ coli i 

ntimicrobial usceptible Intermediate 

agents (%) (%) 

Gentamycin 66 (90.4) 0(0.0) 

Tetracycline 19(26.0) 0(0.0) 

treptomycin 7 (9.6) 12(16.4) 

Cefoxitine 34 (46.6) 7 (9.6) 

Ampicillin 8(11.0) 26 (35.6) 

Chloramphenicol 45 (61.6) 9 (12.3) 19 (26.0 

Erythromycin 2 (2.7) 1 (1.4) 70 (t . ( 

Trimethoprim- 60 (82.2) 1 (1.4) 

sulfamethoxazole 

Kanamycin 34 (46.6) 22 (30.3) 17 (-- . 

Ciprofloxacin 60 (82.2) 11 (15.1) 2 t .. .7 

Amoxicillin 15 (20. 29 (39.7) 29 ( .7 

Antimicrobial susceptibility te ting wa al perf rtm:d Il r 

diarrheic calves. Eleven (11) antimicrobial impn.:gnutl:d di 

hand, 92.6%, 100, 88.9% and 77. %% f i. lut 

iprofloxacin, Trimethoprim- ulrameth x 1 Ie and 

7 

7 



Table.12. Antimicrobial susceptibility pattern 

diarrheic calves. 

Antimicrobial Susceptible Intermediat 

agents N (%) (%) 

Gentamycin 25 (92.6) 0(0.0) 

Tetracycline 3(11.1) 8 (29.6) 

treptomycin 16 (59.3) 0(0.0) 

Cefoxitine 21 (77.8) 1 (3.7) 

Ampicillin 12(44.4) 6 (22.2) 

Chloramphenicol 16 (59.3) 5 (18.5) 

Erythromycin 1 (3.7) 0(0.0) 

Trimethoprim- 24(88.9) 2 (7.4) 

sulfamethoxazole 

Kanamycin 13 (48.1) 8 (29.6) 

Ciprofioxacin 27 (100) 0(0.0) 

Amoxicillin 19 (70.4) 2(7.4) 

= number of isolates 

II(W 

1 ( .7 ) 

6 ( __ .2 

00.0) 

) ( ........... 

For multidrug resistance profile, 91.7 % r E. o/i mJ I 

develop multidrug resistance to differ nt antibi ti . h 

kanamycin, tetracycl ine and erythr m tn:plOlll in. 
E 

re istance of 12 (17.91%) and 5% I . 1% 

re pectively as ummarized in table 1 . 

7 

_7 

7 

_7 

_7 

7 



Table 13. Antibiograms of the total E. colt and aim n II 

Antibiotics 

E,S 
AMP, TE 

E, K 
E,AML 

E,ET 
E, C 

E, AMP 
E, FOX 

E, S, AML 
E, AMP, TE 

E,S, TE 
E, K, TE 

CN,E, TE 
E, S, K, TE 

E, S, FOX, TE 
E, K, AMP, TE 
E, S, AMP, C 
E, S, K, AMP 

E, FOX, C, AML 
E, S, C, AMP 
E, S,C,AML 

E, AMP, TE, AML 
E, K, AMP, TE, AML 

CN, E,S, AMP 
S, AMP, FOX, TE, AML 

E, S, FOX, C, TE 
CN, S, K, AMP, TE, XT 
CN , E, S, AMP, TE, XT 

E, S, K, AMP, FOX, TE, AML 
E, S, AMP, FOX, C,ET, AML 

E, S, K, AMP, C, TE, AML 
E, S, AMP, FOX, TE, AML 

E, S, AMP, FOX, C, TE 
CN, E, S, K, AMP, XT, AML 

E, S, K, AMP, TE, XT, 
E, , K, AML, C, TE, XT, AM L 
E, S, K, AMP, C, TE, AML, IP 
E, , K, AMP, FOX, C, TE, ML 
E, , K, AMP, C, TE, XT, AML 

E, , K, AMP, FOX, C, T , ML, IP 

Total 

2 
2 

I 
12 
2 
I 
I 

3 
2 

2 

3 

2 

2.9 
2.9 

1.49 
17.91 
2.9 
I. 9 
1.49 

1.19 
I .I'~ 
1.77 

1. 

Key: E: Erythromycin, : treptomycin. K: l',anal1l) in. 
\1L: , \ 11\0 Icilhn. II': 

Tri methopri m-su I famethoxazole, 

efoxitine, C: Chloramphenicol. 

1 
2 
1 



5. DISCUSSION 

In the present study, an attempt ha b\:en m 

enterophatognes associated with cal f diarrh a, a 

risk factors, which could influence the 

determination of the distribution of E. coli Biot)pcs 'IOJ 

the bacterial isolates was conducted. nl ike prc\' iou 

which addressed mainly large scale dairy farm, the pre 

both large and smallholder dairy farm. 0 the findin 

valuable information in understanding of pathogen di\cr it. in 

expanding smallholder dairy sector in the major urban enl 

5.1. Risk factors 

unu) . 

Many risk factors were tested for their a ciation \\ ilh Ih 

enteropathognes causing calf diarrhea. Sa ed on r\:sldt 

significantly associated but other 

hypothesized to be associated with the oc urn.:n \: ( r elll rt f 

Age and time of first colostrum feeding wcr the important II h 

factors found to affect E. coli infection in ohcd in alfJi rrh . 

Analysis of risk factor in the a ociati n of enlcropalh 'n 

there was statistically significant a 0 iali n bcl\\CCn 

feeding and calf diarrhea due to E. coli infe 1I n ,\ 

than older age and feed colo trum 

\ ith the finding of Trotz-\ illiam e( JI. (- 07) 

younger calves were at high-ri k of alf diarrhc 



finding that delayed colostrum intake (latter than h ur 

of occurrence of E. coli agree with other report . 01 

hour of delay in colostrum inge tion in th fir t 12 hou 

calf becoming ill by 10%. Matte et al. 

immunoglobulin containing 80mglml of Ig 

sharply thereafter. This indicates that the fir t 

absorption of coloistral immunoglobulin take pia c (13 th 

study, breed and sex of calve were not ignifi untl) 

enteropathgnes identified which was imilar \vith the \\ork 

5.2. Enteropathognes associated with calf diarrh a 

Identification of infectious agents cau ing calf diarrhea \\3 on 0 Ih m r I 

factors, the infectious agents involved in cau ing diarrhe'\ nl 

study, E. coli, salmonella, cryptosporidium. eimeria and 

diarrheic calves from smallholder and large dairy farm of 'rth h 

Debre tesige and Fitche. Similarly, the e path 

calves by many other author in different part 

(Reynolds et al., 1986; Durham et al., 19 9: 

1990; Elschner, 1995; De la Fuente el 01., 19 

(2009); Yenehwot, 2008) 

In this study, mixed infection \i ere c mm nly deted'l in i rrh i 

imi lar to the result obtained by teiner el al., (I H): I' II fu nl I I . 

01, (2000), Joachim (2003); I ferrera-Luna el (//. {. 

way, mixed infection of different enter path J~n ar 

clinical outcome of the di ea (iloliand 19 0). 

( 



It is suggested that the presence of more than one 

factors determining an infection in a clini al r u 

1998). On the other hand, mixed infection ma) b 

parvum, in diarrheic calves, the present tudy h \\cd the 

mixed infections in study herds. 

According to the present finding, E coli wa th ba tcrial ) nl uhm hi 

frequency (69.6%) from diarrheic calve in thi tud). u !indin Ih I 

Bendali et al. (1999a) and Garcia et al. (2000). 'This fiml in 

reported by China et al. (1999) with 55.6%, Khan and Kh 11 

al. (2004) with 76%, Ashanfi (2013) with 74% in k mbolcha 

with 64% in Addis Ababa and Debre Zeit dair) farm . BUI. th pre 

higher than that reported by Feunte et al. (199 ). Bcndali I II 1 

Brwon et al. (1990), Janke et al. (1990), Sian 0 d {II, ( I 

and haschek et al. (2006) who reported i lati n rate 

10.0%, 13.4%, 18.9% and 17.9%, re pecti el). In ontr'\ I It 

detection of E. coli was reported by Ade iyun el lIl. (_0 I . L 

in Trinidad the variation might be due to the di ffen;n c in Ih 

(the use of API 20 E system in the pr iou ' stud) mi ~ hl 

detection rate). 

The higher occurrence of calf diarrhea duc t E. coli in Ih P 

attributed to delay in first colo trum feeding in thc III • 

awareness on the time of colo trum feeding. I n I II 

delay in colostrums inge tion in the fir 't 1- h ur:- or '\ 
becoming ill by 10% Matte el al ( atte el 01 .• 1 -

immunoglobulin containing 80mg/ml of 4~ Ig I i 

harply thereafter and thi idea \\a \\cll e. plain 

calves only a few day old" a ften aU 'cd h) h I ri I in 

7 
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infection by protozoal parasite could aloin n.:J c b t ri I in 

upported by (Ballweber, 200 I) ometime th protOI 

overgrowth by decreasing disaccharide acti\ it). I 

breakdown of sugars and causes a good environm nt for b 

Moreover, the difference could be due to failure in propcr m. n 

inadequate sanitation, improper hygienic management, \\hich in 

exposure to these organisms. In addition, the exi tence of di 

factors such environmental stress (cold weather c ndlti n ) und 1 

can be isolated from healthy calves as well, the e, crelion rate i hi h r in 

indicating their role as a cause of calf diarrhea (Reyn Id elol .• 19 

The overall detection percentage of salmonella pc ie (2 .7% in lh nl tu 

higher than previously reported by Brown el af. (1990 . hlenle 1 01 I 

Khan (1997), Fuente et al. (1998), Acha el al. (_004 .11:.1 hek'i 11 

Luna et a!. (2009) who found 19.3%, 1.8 %, 13 %. .9% -%. 0
0 

n 

species were isolated from diarrheic calve in diffcn;nt ollnlri 

way, in Ethiopia a low prevalence of almonella from diarrhl!i e" 

Demssie (2007) (16.7%) in and around Addi baba. I erne nil 

Debre Zeit and its environs. Moreo r, braham e/ 0/. 

comprehensive work on cal f diarrhea in dairy farms 01 lh 

study are comparable with the report b 

the rates of24.11 % in Ethiopia and Waltner-T c\\ eill/. (I( 

The higher detection rate of almonella in diarrhl!ic 

might be due to environmental contaminalion. in 

materials used as stated b different inve. ti!!al r D 

and herd size and the pre ence of calve f differ nl 



et al., 2005) could be important rea on for high r pr \ I n 

present around the farms examined. Moreover, • 'a/moil /I in 

maintained by transmission of the agent from fa e of in 

animals, which is fecal oral route. The epidemiology 0 

epidemiology of fecal pollution (Gay, 1999). In the curr nt tud it h . , 
that most of the calves had a chance of being expo d to Ollt Imin t 

might be one reason for the high detection of aIm nella in th tud) 

The result of the present study suggests that almonella 

common cause of calf diarrhea dairy farm of the 

other investigator (House, 1978) who sugge t that 

common and economically important agent, am ng ba tl.: riil , 

Moreover, salmonella has been identified a a \\id pn:ad diarrh 

(Reynolds et al., 1986; Anou, 1997) in orne Eur pean ountric . 

However, the present result was lower than the bservation 

36% of salmonella species from calve. In addition. Bul'in 

diagnosed Salmonella as an important cau e of 

These differences are most likely attributed to diflcrcn 

environmental contamination, the nature of th pr Judi! n 

measures and husbandry practice of thtudy unim I in 

detection of Salmonella in diarrheic cal e in thl.: pn.: ~nt 

role in calf diarrhea at least in the tud) calve. 

Moreover, the lower detection rate might be due to th 

not coincide with the sampling occa ion. failur' t 

diagno tic method used, orne ca 

agents but, instead due to management r I 

imilar way the frequencie of aim nella i 

6 



due to different managemental and hygi nic rc im II 

environmental and individual difference 

In the present study, a significant numb r of 

Cryptosporidium in the study farms. Crypto poridium \\a 

in diarrheic calves; this is in line with report of 27. %. b) 

Eastern Ethiopia, 27.9% by Noordin et af. (2000) in [~ngland 

et al. (2002) in Sirilanka, 25.6% by Herrera-Luna cl ,,1.(2 

calves. However, lower detection rates of 7.2°'0 in I ~ thiopi 

19.2% in Zambia (Geurden et at., 2006), 17.9% in foran c I 

central Ethiopia (Abeba et at., 2008) and 11.9 in 

in diarrheic calves. This variation is mo t likely attnbutt:d to th 

ecology, management, and husbandry practice ofth tud} mimal in 

(Radostits et al., 2006). 

On the other hand, there were relati ely highcr ratl.: 

cryptosporidium in different countries. 0 tecti 

Nguyen et al. (2007), 33.5% in Vietnam b 

Santin et al. (2004) were reported in diarrheic cahc I ~ I.:pti n II,. 

revealed the highest prevalence of detection 2.6% to I.:ntr I p in 

1999 50% in Netherlands (Huetink et al .. 200 I) and 70% in I 

64% in Debre Zeit and its environ Teme gcne (_00 ). -1.7) 

Muke Turi, Ethiopia (Yenehiwot, 2008) 6 .9%. r ul1i 

Ababa, Ethiopia. These difference in the prc\akn cam n 

to discrepancy between the sen iti it) f lh 

antigenic ELISA kit), the difference in th t ddn 
. h' h 

livestock production sy tem of the c untrtl: \\ I 

exposure to these organism. Be ide, th c \ariati )n uld 

in the susceptibility of the target p pulati n thal r'I t I I 

. r ( 110 110" II I I mi h 
al., 2006). Moreover, higher dete tl n ratc 0 1) 

70 
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factors like early contamination soon after birth by ont t \ ith 

calf house, asymptomatic carriers and contaminated cn\ ir nm nl 

2002). 

The present study showed a higher rate of Eim ria ( .1 Vo \\hi h 

previous reports by Kassa et al. (1987) in Bahirdar (24.9 Vol b 

Zeit (20%), by Ferid et al. (2012) in Ea tern thiopiu (22.7Vo 

Egypt (25.4%) and Herrera-Luna et al. (2009) in u tria (I . 

detection of oocyst of eimeria in the tudy area might be du 

changing weather which might predispo e to the opp rtuni Ii', P un -r 

protozoa; hence, severe outbreaks of coccidio i art; omm n h rtl) 

weather (Ward et al., 2008). This high prevalence detcction 0 

calves and the greater proportion of subclinical infection 

animal productivity and cause economic 10 fr m p )r r 
gain , weight loss, failure of the calve to gro\\ to their lull 

Moreover, continuous oocyst sheding from ub lini all) ink t 

new calves that are kept in these area ( om Ii 

i in agreement with previou report (R driguc/-Vi" 

Radostits et aZ., 2006; Abebe el ai. , 200 

infection and the incidence of clinical di seae ar' 1 

he detection rate of Gairdia (22.9%) in th i tu 

finding reported by Geurden el 01. (_0 I 0) \\ith I J t 

al. (2003) 29% in diarrhei cal cs and - "'% in h Ilh 

71 
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el az' , 2001), 25% in diarrheic calve and 20% health 

lower than Olson et aZ. (1997) who reported 73% in diarrh i 

On the other hand the report of the pre ent tud \\a high r lh n r 

(2000) and Herrera-Luna et al. (2009) who rep rt d oele i n 

respectively. According to Olson el at. (1997), the detection 

worldwide varies between 10 and 73%. Thi ariati n might 

to a difference between studies, especially regarding anim I 

techniques employed. For instance, in a tud) at the tln3f) 

found positivity of 42.2% in 315 young animal thr u 'h lh 

diagnostic techniques (microscopy, immunonuore en e nnd P R). II \\. 

microscopy results are considered, the po iti it) goc. do\\ n 10 2 0 

need to combine techniques to achieve a more r liable diagno i . 

Thus, in this study the use of only one diagno ti Ie hniqllc ttni r 

the use of only one fecal sample from each animal. ould h \ 

detection rate of this pathogen in the tudied farm. ddilion.llI) 

and Vitovec, 1998; Becher el al., 200 I). Be ·id 'so mi n 

trophozoites is more straightforward, and then: I link ri 

parasites. Moreover, only gho t cy t with an em PI) III 

recogn ized as giardia para ite ( 011 in el 01., 197 ) \\ hi h 

study might also be under estimate the dete tion r,llc or lh 

differences inherent to the re earch meth d I g) l!t11pl() , .. 

the differences in management and h gieni - anillr) 

affect the infection rate (Bomfim el 01.2 0': Jl:urJcn I I . 



) 

5.3. Biotypes of the E. coli isolate 

Biochemical reactions have conventionally be n u 

species level. Extensive studies of sugar fermentati n r 

conducted to introduce biochemical-typing ) tern in 'pid mi I 

(Barr and Hogg, 1979; Krishnan et ai., 1987) 

In the present study, the fermentation reaction of arb h)orat b) 

were found to be variable. All of the E. coli i olate , obtain d fr m 

able to utilize one or more sugars tested. Th i late oul 

biotypes considering the fermentation reaction II 

isolates were distributed into thirteen different biot) pes. I hi 

variations in strain patterns from place to pia e in difl'en:nt 

2005). This is in accordance with findings of (Oav. it. 2012) und P n • 

used the same nine sugars for biotyping of E. coli I olate . 

amongst E. coli isolates have also been reported by I linton I 

and Milon (1989) and Blanco el al. (1996) in di ffercnt otlntri 

Such variability in fermentation reaction bi t)pe. unO di tri uti n 

isolates have also been reported by Hinton et al. 19 ->. lin Juilh m 

and Blanco et al. (1996) in different cotlntri . 

lactose (97.3%) is comparable with the !indin J f 

Aggarwal (1982), Forbes et al. (2002), \\h n:p rted \) . 

their strains to ferment dulcitol 

characteristics of these organi m i lated fr III oi 

dulcitol indicates that dulcitol fermenting E. {Iii ruin 

7 



than the others since a correlation between th \.irul 'n f. 

fermentation has been reported (Kalman en et al. . 197 J. 

In this study all the 73 isolates fermented dulicit I tog th r 

result is agrees with Dawit (2012) reported 15 biot) p~ 

raffinose, rhamnose, salicin, starch and sucro e) n his \\ r 

Ethiopia. His data showed that the biotyp that ferment d 

dominant one (20%), followed by the biotype that ferm nt duli it 1. 

rhamnose (13.3%). 

In the present study, 93.2% E. coli isolates had raflinoe Ic nn nt, ti n 

much higher than other reports (6 \.96%) ( ingh et 01 .. 201 ). \I \\ \ 

Myers (1977) have reported even higher percent of E. coli i ollt 

genetic locus, which is reported to be pia mid 

Fermentation of sucrose in this study (97.2%) \\a higher than fin in in 

(2013) who reported 49.96%. 

The present study also investigated the id ntit of dini.:n:nl t) 

calf diarrhea. This, biotyping could be a u eful mcth tI of iu 'ntifi 

presnt study 13 differnte E.coli biotype were ~ und ha \:u 

sugars; this was in accordance \. ith 

imilarlly Chattopadhyay el af. (2003) 

samples from diarrheic calve found p 

isolated and characterized for biotyping n the bJ i 01 ti' r rm nt I 

three sugars. 

7 



5.4. Antimicrobial susceptibility profile f E. coli i OI.ltl 

The emergence and dissemination of antimicr bini r i 

public health, animal health, and food afet,. Thus. antimi r hi I u 

performed to all of the bacterial isolate .In thi tud). almo I m I 

susceptible to gentamycin, ciprofloxacin and trimclhopprim- III 

susceptibility of E. coli to gentamycin in thi tud,. \\cre 

(\999) who reported all E. coli strains were highly cnsiti\c I 

are similar to those of Wereckenthin et al., (2002) and 

(2008), who reported high susceptible rate of E. coli and 

antimicrobial agents. E. coli isolates were re i tant to en lhrl my 

erythromycin with resistance was comparable with ( am. 20 

Erythromycin resistant E. coli isolate . The re i tan c acquir 

resistance with lincosamides (Von Recklinghau en clal., I ,'9. 

On the other hand, most of 

Streptomycin, ampicilin and cefoxitine. \ hile the r 

Erythromycin and streptomycin is con i tent \\ith the Ynehc\\tlt -

al. (2002) and Aksoy et al. (2007) who rep fled high n: i I.m 

antimicrobial agents. Similarly Chattopadhya ('I 01. 0 I 

sensitivity pattern of STEC strains from animal. human n 

were uniformly sensitive to common antibioti .. c. cpt I I 

erythromycin. 

Resistance to tetracycline in E. coli and rclatedp 

and an inducible trait. Mechani m of resi tan e in lu 

tetracycline due to either acqui ition 

decreased influx or to decrea ed a ce , 
due to acquisition of ribo orne prot tcd protdn 

1992)
' . h h b en rC'i tanl to . Microorganisms t at a e e 



resistance to the others. Tetracyclm \Va found initi II) t 

ETEC, but resistance has been emerging in the fc nt p t n 

the treatment (Kapusnilk-uner et al., 1996). I h u 

in the present study indicates that the re i tan e patt rn \\ 

frequently used like tetracycline and Ampi ilin in 

(2004). 

Ampicillin and amoxacillin was found to b 

agreement with Bradford et al. (1999), and ( a If. 20 ). 

drugs in gram-negative bacteria might be due t 

gram-positive bacteria of ~-Iactama e gene . 1-

found m eight i 

In this study, the high resistance pattern again t 

streptomycin might be most likely due to ele ti,c pn: 

in lhi 

and inappropriate use of these agents in eterinal) IInl and in tll 

the country as a whole. This is promoted by the \a k 0 

availability of antibiotics distributed in th 

animals (Werckenthin et aI. , 2002). 

bactriea as well as the development of rc itan c 

much of the interest has focu ed on pathogcni 

commensal organisms as a re ervoir r vchi Ie to tom 

harmful, pathogenic bacteria ha be n p . tulatcd (13 n I ni 
. . . ' i I 

2006). One such mechani m i th tran fer oj anllltll 

Escherichia coli and Salmonella pp. (De han e 

Moreover, the high level of antibi ti 

self-prescription policy comparati cl) heapef ntibi i 
in 

7 



laboratory guidance and in adequate do 0 anlibi 

antibiotics in animal husbandry practice . In man~ 

easily available over the counter without pre ripli n 

practitioner. This is the main cause of mi u e of antibi ti 

in flora bacteria may be transferred to another bach:ri, n 

or indirect routes .in particular, resi tance 

used in veterinary medicine (tetracycline, Er}throm)cin. 

2007). Information about the prevalence of antibiotic rc i 

bacteria and represent reservoirs of re i tance genes in 

(O'connor et az', 2002). 

The antimicrobial sensitivity patterns of the 

agreement with Van Duijkeren et 01. , 2003), 

(2008) who reported resistance to different anttll1i n bi I 

tetracycline. The indiscriminate u e of different kind of 

health risk to animals and human 

resistant bacterial strains. 

Recently published studies described an in rl,;a d in 'id 'n 

antimicrobials (Orden et 01., 2000). b 

high rate of sensitivity to cipronoxa in in thi slul) 

attributed to the fact that cipronoxacin ha 

of the farms to date. Lea t re i tan e b 

trimethoprim-sulfamethoxazole. The findin g 

researchers (Murugkar et 01., 2005 and ibhat .. O 1 , I' 

antibiotics in the rearing of farm animal r 'pn: n 

participant of the food chain . lienee. it I imp 

the treatment and proph la i , after in ,·j/ro tl: tin '. 

of the antibiotic in controlling 'aIm nell i on I n -t nn 

77 



In the present study multidrug, re i tanc \\U omm n in 

isolates. The finding is in agreement with 

aravanbava et al. (1990) in India, azir (2004) in B n·1 

resistance pattern. This might be due to indi rimin I U 

knowledge and negligence it was well explain d b) J \\ 'lZ 

use of antibiotics eventually super ede the dru' 

antibiotic saturated environment. The drug rc. i t nt b 

environment where man and animal acquire inl'c tion 

resistant plasmids (Joseph el al. 1979) leading to multidru 

multidrug resistance of E. coli and almonella i' 

to acquired antimicrobial resistance phenotyp 

transfer of plasm ids this was well explained by Oi onll 

carry class I integrons, which are mobile 0 I 

proliferation of bacterial multidrug re i tanc ( 

negative enteric species. 

7 



6. CONCLUSION AND RECOMME D 

Diarrhea represented an increase and recurrent problem in > un II r 

important cause of morbidity and mortal it) in dairy uh . In lh 

been found that both bacterial and protozoal enteropatho J n h 

occurrence of calf diarrhea in Mukaturi, Oebret ige and ,·i t h 

E. coli, Salmonella, Cryptosporidium, Eimeria and Juirdi 

diarrhea isolated and characterized with the available lab )fat ry 

detected in higher rate than others followed by eim ria. In m t th 

infection were common 

In the investigation of potential risk factors for the cum:n e ot nler p lh n 

calf diarrhea age of calves and time of fir t c IOSlrum icl.:Oin \ 

significantly associated with the occurrence of E. coli that C III in 

calves were found to be more susceptible to infection by l~. (oli. ' \\ 

and breed were not significantly associated with the urrl.:n 

causing calf diarrhea. The E. coli biotyping te t re ult indi II: 

occurring biotypes were Biotype XIII ferm nted all the sU Jar t 1 

the isolates in to different biotypes indicate a \\ide \Urialion in lh pr 

that ferments a given sugar that further impli the di\cr c n. lure lh 

The Antimicrobial susceptibility te t re ult indi atco th I n 

resistance to the different antimicrobial agent \\J tc lcd . Il \ 

ciprofloxacilln, gentamycin and trimeth prim-ulf:.lInclho 7. I \ 

E. coli and salmonella specie i olated. ajoril)' ( r h th i 

erythromycin and tetracycline. Multidrug rei tan cpr iii \ 

and salmonella isolates to different antibi ti .' \-r)lhrl nl. in 

tetracycline and ampicilin were the mo t frequcnl om 
th I h 

pattern in both bacterial i olate . 
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Therefore, based on the above conclu ion the ~ \I 

~ Calf diarrhea is a syndrome of great etiol gi 'II 

comprehensive study should be conducted to identif) th 

involved in calf diarrhea and to de ign cost crrecti\ " 

control strategies. 

~ Since age of the calves and the time of lirt 01 

important potential risk factors creation of a\\arene 

agriculture extension service should be given. 

~ Education of the farm owners and att ndant on the ri 

should be carried out since some of the pathogen (f:. (oil. 

Crypotosporidium Spp) can re ult infection in 

immunocompromised individual (young, older and IIIV 

~ The bacterial strains identified re ealed high re i till 

including a presence of multidrug re i tan e, \\hi h in 

and strict usage of antibiotics should be pra ticed in Ih fulure . 

diverse nature of the organism, Therefore, further dd Iii ! IU 

out to understand the role of E. coli and idcntil) Ihe \ irul nt 

calf diarrhea. 
y As this work was a cros ectional t}pe f tud). furth r 1 

repeated samplings is required t blain II Jllor 

prevalence of these enteropahtogne ' 
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APPENDICES 

escnptlOn of ah Appendix: Questionnaire format for management and d .. 

I. FARM IDENTIFICATION 

Animal code: ________ Farm name: -----

Owners name --------

Address: Kebele -------

When it established -------
Sex: Male 0 Female 0 
Age: Day 0-1 Weeks 0 2-4 Weeks 0 5-6 Weeks 0 6- Wt:t:k 0 
Breed: Local 0 Cross 0 Exotic 0 
2. FARM DESCRIPTION 

Illiterate 0 Read and write 0 Elementary school 0 Iligh hi D 

graduate 0 professionaO 
If professional: Related to animal production 0 Unrelated 10 animal p u It nO 

2.1. Owner/manager educations status 

2.2. Herd size: Cow 0 Male calf 0 HeiferO Female calf 0 
2.3. The farms a source of income: Primary income 0 econdar) in om 0 
2.4. Organization of farms: Family farm 0 Partnership 0 t t 0 
3. MANAGEMENT DATA 

3.1. Calf caretakers (attendants): Owner (family member) 0 
3.1.1. Sex of attendants': Male 0 Female 0 

lIir h Ip 0 

reater 
3.1.2. Experience of calf caretakers: Less than 5years 0 
3.1.3. Education of calf care taker: Elementary school 0 

Hll!h 10 

College graduate 

3.2. Perparturient care: 

3.2.1. Calving facilities: 

3.2.2. Navel treatment: 

o Professional 0 

Calving pen 0 the same barn 0 
Practiced 0 Not practiced 0 
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4. AWARENESS OF ATTENDANTS 

4.1. About importance of colostrum feeding to neonates:Yes 0 0 0 
4.2. If yes method of feeding: Suckling 0 Hand feeding 0 

4.3.Time of first feeding: Less than 6hour 0 6-24hoursD reat r 2 h 0 
4.4. Duration of feeding: For 24 hrs[] For 24 hrs to 4 days 024hr 0 
4.5. If hand feeding - source of feeding: From dam 0 From anoth r 0\\0 
4.6.Types of feeding: Milk 0 Milk replace 0 
5. AMOUNT OF MILK/MILK REPLACES GIVEN DAILY P R L' ' \1 I , 

WEIGHT 

5.1. Frequency of feedi ng: Once per day 0 Twice/day Ohrce tim 

5.2. Types of supplementary feed and quality per unit of body weight: 

Grazing 0 Concentrates 0 hay 0 
5.3. Weaning age: 4-6 wks of age 0 6-8 wks of age 0 8-\8 \\ k . of I 0 

12-16 wks of age 0 
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APpendix 3: Laboratory record format for E. coli 

}fa Farm/ CaifID Age Sex Mac EMB IMVCiT 

site (pink/Pal) (MSINM ) 

r- \IR p -, I I 

2 

3 

3 I 
4 

5 l 

6 I 
7 \ 

~ 
8 

9 -. 
10 J 

I 
II 

12 

13 
! 

1 
14 

15 
J 
I 

16 -1 

1 
17 

18 
L 
I~ 

19 1_ 
20 

KE 
bl aoar 1= Indole. 

-X§: Mac=MaCconkey aoar EMB==Eosine methyl en ue 0 ' '" , A B Bull. 
Rd' - . I Suoar Iron gar. 

e , Vp=Vagouse prouskure, Ci= cItrate, TSIA-TrIp e 0 

production, H2S=Hydrogen Sulphide Production. 



APpendix 4. Laboratory record format for Salmonella 

.-
S.No Farm Calf Sex XLD BGR Ur Vp I LlA I TS! = 

ID B S 11 B II~S 
\ 

1 

2 I 
3 \ 

4 I 

5 
I 

\ 

6 1 
I 

7 

8 -, 

9 I -I 
10 

11 

12 I 
I I 

13 

14 
I 1 
I 

1 
15 , 
16 \ 
17 -

1 
18 

J. 

19 I 
f--

20 
'----

KE .' G en Agar Indole. 
-...X§: XLD=Xylose Lyisen Dexoxchalte BGR==Bnlhant re ' 
Vp"'v LlA==Lyisen Iron Agar, B Butt. 

agouse prouskure, TSIA=Triple Sugar Iron Agar, 

prod . . uctlOn, H2S=Hydrogen Sulphide ProductIOn. 
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Appendix 5.Laboratory record format for protozoa parasite 

...- Farm Calf Age Sex ZNS Fecal Flotation R m~ No. 

ID Crypto Eimeria Giardia 

(PIN) (PIN) (P ') 

I 

2 

3 

4 

5 

6 

7 

8 I 
9 

I 

10 

11 

12 .--1 

13 

14 
J 15 J 16 

17 

18 
J 

J 19 ~ 

20 -
-21 J 

22 

K -c tosporidium. 
~: ZN= Zilele Nielsen Stain, Crypto. - ryp 
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Appendix 6. Laboratory record format for sugar fermntion E. coli biot)ping). 

S.No Farm Calf ID Sex Age 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
'-..... 

~: Dul=Duclitol Raf=Raffinose, , 

Lac=Lactose, Mal=maltose, Xyl =Xylose. 

Dul Raf Rha Sal Sue 

Sal=sali cin, Rha=Rhamnose, 

III 

Ino La ~laJ X}J 

I 

I 

J 

.J 

~ 

-
-
-
-
-



Appendix 7.Zone diameter interpretive standard chart cor E t b . 11 nero actcn 

r-Antimicrobial agents Disc 

and symbols contents(llg) Zone diameter, neare t \\ hoi mm 

Resistance Intermediate Su pilbl "1 
Ampicill ine(AMP) 10 :::;13 14-16 ~ 17 

Erytheromycin(E) 5 :::;13 14-22 ~ 18 
I 

Gentamycin(CN) 10 :::; 12 13-14 ~ 15 l 
Kanamycin(K) 30 :::;13 14-17 ~ 18 

"' 
Streptomycin(S) 10 :::; 11 12-14 ~ 1 5 

Trimethoprim- 1.25/23.75 :::; 10 11-15 ~ 16 

Sulfamethoxazole(SXT) 

Amoxacillin(AML) 20 :::; 13 14-16 ~ 1 7 

TetracycIin(TE) 30 :::; 11 12-14 ~ I" 

Chloramphenicol(C) 30 :::;12 13-17 ~ IS 

Cefoxitine (FOX) 30 :::;14 15-17 ~ IS 

Ciprofloxacin(CIP) :::;14 15-17 I ~2 1 
r 

5 

Source: eLlS, 2012. 
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Appendix 8. List of media and preparation used for isolation of f. I •. Co I 

1. Buffered peptone water (Oxoid, England) 

Compostion (gil): Peptone 10.0 g Sodium chloride 5.0 g, Di od ium h}dr 

doxdecahydrate 9.0 g (Na2HP04.12H20) Potassium dihydrogen pho ph t· 

1.5 g, Water 1000 m!. 

Preparation: Dissolve 20 gram the peptone in 1000mi water, adju t pH t 7 

sterilization. Dispense into suitable flasks and autoclave at 1210 for I min. 

2. Eosin Methylene Blue (EMB) Agar (HiMedia, India) 

Ingredients (gil) Peptone 10.00, Lactose 10.00, Dipotassium hydrogen ph 

Eosin Yellow 4.00, Methylene blue 0.065, Agar 25.00, Final pI I (at 25 o( ) .~ 

Preparation: Suspended 36.00 gm of dehydrated EMB in 1000 ml di till \ 

sterilized by autoclaving at 15 psi pressure, 1210C for 20 minute . 'The OJ It n IU 

was cooled to about 500C temperature and poured into sterile petri plate. 

3. MacConkey Agar (MCA) (HiMedia, India) 

Ingredients gil: Peptic digest of animal tissue 20.00 gm, Lactos 10.00 gm. 1311 

" d 07 A 15 00 gm di ti lled \ t r I gm, sodIUm chloride 5.00 gm, neutral re. gm, gar . , 

ml, Final pH (at 25°C) 7.5 + 0.2. 

d MCA' 1000 ml oi till d 
Preparation: Suspended 55.07 gm of dehydrate In 

. . 0C tI 20 minute The m It n m IU 
stenlized by autoclaving at 15 psi pressure, 121 or . 

d · t sterile Petri pink . 
was cooled to about 50°C temperature and poure In 0 

'd Eland)' 
4. Mueller Kauffman Tetrathionate broth (OXOI , ng . 

fi meat 4.5 g. Ye t 
Ingredients ( gil): Meat extract 0.9 g, Peptone rom .' 

S 
. 5 a Sodium thlO ulfntt.: 

odIUm chloride 4 5 g Calcium carbonate 2. g, I 
d . . , '11' t green solution I : I 000 I m 
ned 4.75 g, Sterile water 1000 ml Bn Ian 

Potassium iodine solution 20 m!. 

113 



Preparation: Dissolve the tetrathionate in sterile water in a fla k b} h In 

add brilliant green solution and then iodine-potassium iodine olution. 

7.8 at 25°C. Store at about 4°C. 

5. Rappaport Vassiliadis broth (HiMedia, India) 

Ingredients gil: Soya peptone 4.500, Sodium chloride 8.000, Dipota ium p IU.)" ,I""" 

00400, Potassium dihydrogen phosphate 0.600, Magnesium chloride he ahydrnt . ~ 

Malachite green, 0.036 pH, after sterilization ( at 2S°C)S.2±0.2 

Preparation Suspend 27.11 grams of dehydrated medium (the equi\al nt \\ i t 

dehydrated medium per liter) in 1000 ml purifiedl distilled water. Heat if nN'''CC~","' 

dissolve the medium completely. Dispense as desired into tube and t riliz 

autoclaving at 115°C as per validated cycle. 

6. Brilliant Green Agar (BGA) (Titan Biotech Ltd., Bhiwadi, India) 

Ingredients (gil): Proteose peptone 10.000, Yeast extract, 3.000. La to. e. 10. 

Sucrose 10.000, Sodium chloride, 5.000, Phenol red, 0.080, Brilliant green. 0.012 . 

20.000, Final pH ( at 25°C) 6.9±0.2. 

Preparation: Suspend 29.045 grams in 500 ml distilled water. ileat to boiling t di 

the medium completely. Sterilize by autoclaving at IS Ibs pre ure (1 .. 1 ) 

minutes. A VOID OVERHEATING. For more selectivity, a epticall) add h) 

contents of 1 vial of Sulpha Supplement (FD068). Mix well before pOLlrin 

Petri plates. 

(1' n Biotech 1 td .. Bhi\\ di. In I 

7. Xylose-Lysine Deoxycholate Agar (XLD Agar) Ita 

I 
. S 000 Lacto e 7.500. u r 

ngredients (gIl) Yeast extract, 3.000 L-Lystne,. , 

S d
· deoxych late. 2. . 

Xylose, 3.500, Sodium chloride, 5.000, o!Um 
. 0 800 Phenol red 0.0 O. \ r. I 

thlosulphate, 6.800, Ferric ammonium citrate,. , 

Final pH (at 25°C) 7.4±0.2. 
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Preparation: Suspend 56.68 grams in 1000 ml disfll d I e \\atcr. II t \ ith arnIurn~ 

agitation until the medium boils. Do not autoclave or overh t J ~. ea. ran .cr Imm I 

water bath at 50°C. After cooling, pour into sterile Petri plate. It i \ i 

prepare large volumes that will require prolonged heating, thereb} produ in pr 

8. Nutrient Agar (Oxiod, England) 

Ingredients (gl I): Peptone, 10.000, Beef extract 10.000, Sodium hloritl 

12.000, pH, after sterilization 7.3±0.1 

Preparation: Suspend 28.0 grams in 1000 ml purified/distilled v"ater. lie I I 

dissolve the medium completely. Sterilize by autoclaving at 15 Ibs pres ure 121 0 
) 

15 minutes. 

9. Triple Sugar I ron Agar (ISlA) (HiMedia, India) 

Ingredients (gil) : Beef extract 3.000 Peptones (Casein and Beef) 20,000. Y , I 

3.000, Lactose monohydrate 10.000 Sucrose, 10.000 Glucose monohydrate I. 

ammonium citrate 0.300, Sodium chloride, 5.000, Sodium thiosulphate. 0.'00 Ph I r 

0.025, Agar, 12.000 pH after sterilization (at 25°C) 7.4±0.2 

Preparation: Suspend 64.0 3 grams (the equivalent weight of dehydrall:J m dium 

liter) in 1000 ml purified Idistilled water. Heat to boiling to di , he lh m 

completely. Mix well and distribute into test tubes. Sterilize b aut I:}\ in' t I 
h J' t '" 

pressure (121 0 C) for 15 minutes or as per validated cycle allow t c ml: lum 

sloped form with a butt about 

10. Lysine I ron Agar (HiMedia, India) 

I 
. I . 5 000 Yea tI t 

ngredients (g/l). Peptic digest of anIma tIssue, , 
o '00 odIum Ihi 

Dextrosel.OOO, L-Lysine, 10.000, Ferric ammonium citrate ' . 
00 F' I H ( at 25° ) 6.7±0.2 
. 40, Bromocresol purple, 0.020, Agar 15.000 Ina p 

p . 'II d water Ileal to boilin 
reparation: Suspend 34.56 grams in 1000 ml dlstl e ' . 

'1' b alIt la-;IO 
th . . d stefl Ize ' 

e medIUm completely. Dispense mto tubes an 

t , 
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P
ressure (l2l °C) for 15 minutes. Cool the tubes in slanted .. po Ilion to nn 

deep butts 

11. Urea broth medium (HiMedia, India) 

Ingredients (gil) Monopotassium phosphate 9.1 00, Yeast extract 0 10 

phosphate 9.500, Urea 20.000, Phenol red, 0.010, Final pH (at 25° ),6.8 .2 

Preparation: Suspend 38.7 grams in 1000 ml distilled water. Mix \\cll an t rilil 

filtration . Do not autoclave or heat the medium. Dispense in sterile tubc . 

12. Phenol Red Agar (Difco, France) 

Ingredients (gil) Proteose peptone 10.000, Beef extract 1.000, odium chlori 

Phenol red 0.018 Final pH (at 25°C) 7.4±0.2. 

Preparation: Suspend 16 .02 grams in 1000 ml purifiedl distilled \\aler.mi.\ \\ II. H 

necessary to ensure complete solution. Distribute in fermentation tub (tube 

inverted Durham's tubes). Sterilize by autoclaving at 15 Ibs pre ure (121 fi r I 

minutes. Aseptically add filter sterilized or autoclave sterilized carbohydrate luti n I 

sterile basal medium. 

13. MR-VP Medium (HiMedia, India) 

Ingredients gil: Buffered peptone, 7.000, Dextrose, 5.000, Dip la ium ph 

5.000 Final pH (at 25°C) 6.9±0.2. 

P
. . I f d' t'lled water. Ileal if n 

reparation: Suspend 17 grams In 1000 m 0 IS I 

d
. ..' b 'n 10 ml amount n 
Issolve the medium completely. Dlstnbute In test tu es I 

by autoclaving at 15 lbs pressure (121°C) for 15 minutes. 

14. Tryptone Soya Broth (Oxoid, England) 

I 17.000Papaic dige I of 
ngredients (gIl) Pancreatic digest of casein 

. t ium h)dr n 
3.000 Sodium chloride 5.000 Dextrose (Glucose) 2.500 Dlpo a 

2.500 Final pH (at 25°C) 7.3±0.2. 
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preparation: suspend 30 grams in 1000 ml puriliedl di till' I ,,.It·
1 

II ·.It Ii II' 

dissolve the medium comp letel y. teri I izc by a"t "d." ill' It lib I I' "r' ( I 

15 minutes. Mix well and dispense a de ired 

" t 

l 

15. Mueller Hinton agar (Oxoid, England) 

Ingredients gil: Casein acid hyd rol y ate 17 . 0 \Icc f heart i 111\1 i I 11 - IlO. t.11 h 1111' 

1.5, Agarl7.00 gm, Final pH (at 25° ) 7.3 0._. 

Preparation: Suspended 38 gm in 1000 ml distilled ,,:\ler. '>t ·"Ii, . I b .1I1l1 1.1 III' I' 

15 psi pressure, 1210C for 20 minute . The mo \I ell 11\ ' c\ i" 11\ '''IS '" I .c\ t" .,1 '\It • 

temperature and poured into sterile Petri plates. 
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Appendix 9 list of some photos captured during laboratory work 

B. suspected E. coli on EMB 
showed Metallic sheen 

appearance 

\ \ 

Ph to 

n itivit · t 

lat 



almone\la n 1 I R d \ nt, but \\ 

\ \ 



salmon \lea) Pink urea po itivc and 

negati . 





F. Photo of om of th tudy I 


